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Description 

BACKGROUND OF THE INVENTION 
5 Field o\ the Invention 

The invention relates to improvements in data retrieval. 
Description of the Related Art 

JO 

Various readers and optical scanning systems have been developed for reading printed indicia such as bar code 
symbols appearing on a label or the surface of an article and providing information concerning the article such as the 
price or nature of the article. The bar code symbol itself is a coded pattern o( indicia comprised of, for example, a series 
of bars of various widths spaced apart from one another to form spaces of various widths, the bars and spaces having 

'5 different light reflecting characteristics. The readers electro-opt tea I ly transform the graphic indicia into electrical signals 
which are decoded into alpha -numeric characters that are intended to be descriptive of the article or a characteristic 
thereof. Such characters typically are represented in digital form, and utilized as an input to a data processing system 
for applications in point of sale processing, inventory control and the tike. 

Known scanning systems comprise a light source for generating a tight beam incident on a bar code symbol and 

20 a light receiver lor receiving the reflected light and decoding the information contained in the bar code symbol accord- 
ingly. The readers may comprise a flying spot scanning system wherein the light beam is scanned rapidly across a bar 
code symbol to be read or a fixed field of view reading system wherein the bar code symbol to be read is illuminated 
as a whole and a CCD (Charge Coupled Device) array is provided for detecting the light reflected from the bar code 
symtiol. 

25 Known hand-held optical readers are often in the shape of a gun having a handle portion and a barrel portion. The 

reading window through which the light beam passes is generally located at the end face of the barrel portion, and the 
reader is aimed at the indicia to be read by the operator holding the handle portion. A trigger is situated in the region 
of the junction between the handle portion and the barrel portion for operation by the user to actuate the optical reader 
In addition there are known portable hand-hekl computers for collecting data and down-loading the data to a central 

30 or peripheral device The down-kaaded data may be raw data or data that has been processed within the hand-held 
computer. Data collection can be carried out by entering information to the hand-held computer via a keypad, or by 
incorporating in the computer an optical reader for example for reading bar code symbols, or incorporating a reader 
for reading a magnetic card strip. For example when information about various products is required during inventorying, 
those products may bear bar code symbols or magnetk; strips, or have associated magnetic strip cards which are read 

35 by the fiand-held computer. The data collected can be transferred from the hand-held computer to a central or peripheral 
device by known means such as radio frequency radkD links, wired connections, infra-red communications or other 
known transmission arrangements. 

Often, more than one data capture system is required for a given application. The manufacture of a customized 
system for a specific application is expensive and difficult to modify if it is subsequently desired to incorporate further 

*o data capture options than those originally provided in the customized device. 

In addition, traditional electronic mail or message delivery services provkded on conventional operating environ- 
ments (for example BSD Unix. SCO Unix) have emptoyed a simple mail box scheme where each user receives mes- 
sages in a specific mail box or directory. Eachi machine or host runs its own copy of the mail delivery service and each 
user therefore receives messages on a particular machine as a result of which each machine is required to provide 

45 local storage and data duplications occur frequently. To mitigate this problem a proposed solutbn within computer 
networks having a static configuration has been to offer network tile systems providing a unified access mechanism 
to storage space across the network regardless of a particular machine. Because the relevant files are retained at a 
single locatkDn, the system provides users a unified access to mail tMxes and prevents user data duplicatk>n on indi- 
vidual machines. 

50 With the advent of portable hand-held computer devices whk;h communicate with a central computer, or host by 

wireless communication a problem has arisen. Generally the device communicates with an access point which is in 
direct communication with the host. As the device is physically nrraved, it must re-associate with access points to the 
host as it moves outside the range of one access point and into the range of another The problem is further exacerbated 
when the device is moved from one bask: servk;e area to another in which case a permanent network mail system 

55 cannot be guaranteed either physically or logk:ally. 

Currently known electronic mail delivery servces include at most two independent "tasks": nnail user agent and 
mail transfer agent Mail user agent provides user interface to the service and mail transfer agent deals with the re- 
ception and storage of messages in user mail boxes. The tasks generally operate independently, mail user agent being 
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unaware of mail transfer agent status and simply having access to infomnation about mail box details for each user 
As discussed above, although the scheme is appropriate when mail boxes are permanently placed or mounted in a 
file system and accessible by all machines of a network, when a portable wireless hand^ield system roams the local 
area and moves from one baste sen/ice area (file system) to another basic sen/ice area, the scheme does not operate 

reliably ^^^^ examples of known mail delivery systems are discussed in. for example Sunexpert Magazine of April 1 994 
in an article entitled -Sendmail" by Peter Collinson. A message is input to mail user agent and dealt with by mail transfer 
agent On targe networks the various tasks are carried out by a mail hub machine to which all mail on a network is sent 
for processing. The system can be enhanced by introducing the possibility of expanding mailing lists, running mail 
10 through programs and automatic transfer of mail between certain users. A system becomes progressively mote com- 
plex as it moves from local mail to mail on the Internet to mail between networks. 

Further limitations are imposed because of the limited storage capability of hand-held computers (often known as 
personal digital assistants) as a result of which simp I e-store-and -forward, multi-user electronic message systems are 
generally impractical. 

15 To operate on a wireless network, mobile units (MUs) must have a domain in order for them to associate with the 

access points (APs) in an access point group (APG). An APG is a group of one or more access points connected on 
the same router on the same network. All access points in the same APG are identified by the same domain. This 
allows the access points in one APG to communicate over the network without conflicting with other ARGs on the same 

network. " . , At-^^ ^ 

20 The disadvantage of prk>r art domain assignment protocols is that some MUs may be used on multiple APGs. and 

possibly on multiple networks. Use of a mobile unit on multiple APGs would require changing the domain of the MU 
to allow it to communicate via the appropriate APG at the appropriate time. Use of a mobile unit on multiple networks 
might also require changing the domain, since the APGs on the new network might be in a different domain. 

Further, when a TCP/IP stack is used (transmission control protocolAinternet protocol), each network node must 
2S have a unique IP address for that networic. The set of TCP/IP protocols typically encompasses media access, packet 
transport session communk:ations. file transfer, electronic mail, and terminal emulation. IP addresses for different 
networks need not be unique. If multiple networks are connected and nodes communicate across all networks, then 
the nodes require IP addresses that are unique across the expanded network. 

In summar/ each access point on a network must have a unique IP address for that network. Each mobile unit 
30 on a network, despite the domain it is using, must have a unique I P address for that network. Mobile units can be used 
on multiple networks Use on multiple networks generally requires changing the IP address of the MU since the IP 
address currently in use by the MU might be in use by another MU on the new network or might not conform to the IP 
address conventions used by the new network. 

Consequently a system is required for assigning domains and IP addresses to nnobile units to cover a variety of 
35 configurations and many different types of mobile units. Specifically, a system is required to attow for the assignment 
of domains and IP addresses to mobile units in ways that are sufficiently flexible to support installations where MUs 
are fixed to specific APGs on specific networks and where MUs travel among different APGs, and possibly among 
different networks, such as Spectrum One and Spectrum24 (Trademarks of Symbol Technologies Inc.) networks 

According to another aspect ft has previously been proposed to implement a bar code scanner resident on a control 
40 machine running a COMPONENT OBJECT MODEL (COM) object. It is desired to increase the scope of such appli- 
cations to be compatible with a wkJe range of models and in particular to introduce a bar code scanner remote from 
the machine and controlled through a wireless interface. 

Pending European patent application 485.996 disckrtses. inter alia, a system tor the replacement of depleted in- 
ventory using a system in which the replacement inventory items are labelled with bar coded ultimate-destinatwn 
45 information and packed into a container for shipment to a receiving/distribution centre 

It is known in general to make use of a two-dimensional bar code symbol, on the exterior of a container, to indicate 
what is inside: see Material Handling Engineering. Octoben992. article entitled 'New Dense Code Symbok>gy Trans- 
ports Data File". . 

The Internet computer network is gaining ever increasing significance in the world of science, technology, infor- 
50 mation and commerce amongst many others. The Internet will be well known to the skilled reader but, in brief summary, 
comprises a network of computers practcally worldwide and accessible from any access point suitably linked to retrieve 
information contained in the Internet. Various sub-networks exist within the Internet, one of the best known of which ts 
the workJwide web. 

Information is commonly stored on the Internet in the form of 'pages' often comprising a "home page relating to 
55 a general site and providing guidance and access to the contents at that site, the contents being contained in "sub- 
pages" A site includes a unique Internet Protocol address or Universe Resource Locator (URL). The site can thus be 
accessed from any access point to the Internet by entering the relevant address and displaying the site held at that 
address. The user accesses the Internet via a client computer, for example a PC linked to the Internet The link will 
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typically be via a mcxJem and telephone line and a sen/ice provider or server acts as intermediary, the client accessing 
the internet via the server In addition, the server allows the user to set up an Internet site It will be appreciated that 

the server generally comprises a fixed station. Such an arrangement can give rise to an unnecessary level of inflexibility "* 
In particular it is often time consuming and unnecessarily complex to have to access the fixed station server to set up 

5 or access an Internet site. 

Various developments to Internet related systems have been disclosed in US patents For example US 5,550.984 
relates to a security system for connecting computer networks. US 5,544. 1 62 relates to a bridge for connecting parallel 
processors to the external environment. US 5.517,494 relates to a routing protocol for multicast messages across the 
Internet, US 5,416,842 relates to message transmission between firewall servers, US 5.41 0,754 relates to an interface 

10 between a wire line carrier and a remote host on a Local Area Network (LAN), US 5,400.335 relates to an Integrated 
Services Digital Network (ISDN) - LAN connection terminal, US 5,353,283 relates to packet transmisskxi across a 
series of modes in a network. US 5,351.237 relates to a network of LAN's connected to an ISDN including a plurality 
of routers/ sub-routers. US 5,309.437 relates to a bridge-type devk:e for coupling segments of an extended LAN. US 
5.289.468 relates to a terminal adapter for connecting a LAN and a Wide Area Network (WAN) using an Internet 

'5 Standard Protocol, US 5.276,789 relates to graphically displaying computer network topotogy. US 5.229.988 relates 
lo a system for classifying duplicate source address replies, US 5.185,860 relates to a system for determining the 
nodes connected to a computer network and US 5.166.931 relates to a system for an inter-network arranged to simplify 
the network addressing system. US 5.442.633 relates to a method for routing a data packet between a rr>obiie host 
and a destination host via a wireless fink between the mobile host and a base station. The base station acts as a 

20 physical location of the mobile host and is linked to the network via a LAN subnetwork. 

The mechanism of file name translation across a distributed network are known, for example, from US 5,483.652. 
incorporated herewith by reference. 

A range of products have been developed by Spyglass Inc. enhancing the Internet connectivity of existing devices. 
In particular these products are designed to connect electronic products to the worldwide web such as cellular phones, 

2S cable TV. set-top boxes, televisions, personal digital assistants and pagers, providing the infrastructure, applications 
and services to allow these devices browsing capability across the Internet. One such product is available under the 
trade mark REMOTE MOSAIC which converts browsing into a client ser/ice operation in which lightweight Viewers" 
are custom -integrated into devices which connect to a "proxy browser" on a remote server. The proxy browser handles 
applications demanding excessive process or memory capabilities such as caching and connects the device to other 

•30 servers. 

In another aspect there are numerous situations in which an instantaneous image of a scene or object is of con- 
siderable use and importance, for example in insurance claims documentation where it is vital to document as accurately 
and completely as possible the circumstances against which the insurance claim is made. Conventionally details are 
documented either in writing or by taking photographs using a film camera. This information is then subsequently 
■35 entered with all other information relating to the insurance claim. Such a system is time consuming and error-prone, 
in particular because of the subsequent re-entry of information and transfer of the physical photograph to the relevant 
file. Similar problems arise, for example, in news coverage of an incident, police or other authorities' incident reports 
and so forth. 

US 5.583,994 relates to a multimedia information delivery network system A wide area transmitter transmits the 
40 multimedia programs w/hich are received by a plurality of network servers for re-transmission to downstream network 

sen/ers or a user The programs are cached at the network servers as determined by a scheduler for efficient delivery 

of the multimedia program to each user 

In another aspect, data terminals connected to the Internet are conventionally required to download applets in an 

appropriate agent implementation language from a host whk;h is a complex and slow process. 
-^5 There are several different types of bar code readers. A first type, a wand 8, contains an emitter 10 and a detector 

1 2, and the user manually moves the wand across the bar code. The detector 1 2 senses the light reflected from a spot 

scanned by this wand 8 across the bar code 2, and produces an electrical signal representing the encoded information 

to processor means 14. Wands have been disclosed, for example in U S, Patent Nos. 4,654.482, 4, 907,264 and 

4,937,853. 

50 A document of particular relevance is US Patent No. 4,471,218 which discloses a data wand and a data well, and 

is incorporated herein by reference. According to the specification a wand-type data entry terminal is entirely self- 
contained and cordless, and includes reading and storage circuitry. The terminal further allows down-loading of the 
interface using an optically coupled link. Preferably the stored data is output using a pulsed beam from the reading 
beam light source. The output beam is detected by an optical detector and decoded appropriately 

55 The discloses of the above mentjoned references are incorporated herein by reference. The general features of 

construction and operation of a wand type reader will be apparent to the skilled reader. 

According to another system described in US Application Serial No. 08/691 ,263, filed August 2, 1996, commonly 
assigned herewith, a hand-held optica! reader terminal is provided having an ergonomic design. According to that 
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svstem there ,s provided, inter ale, a hand-held optical reader arranged to fit ,n the hand ot a .iser arid including a 
'ladeTcomlnent ar,d a down-loading component. The device can include a display screen and a display screen lor 
d!splaying c^trol messages or video ir^ages. a keypad for inpuning control or other data and a wireless — ncatK>n 
U^k for down-loading dam read by the reader corrrponent to an external devK:e. The system can further include a 
Irll o° rnterchangeable data collection rrvxfules conneclable to the ma,n body ol the device each module lu^irig 
T<lmZ°' function such as image/video capture, audio capture and so forth. As a result a simple multimedia module 

'''I^'^f desired however, to arrive at a light weight hand-held data reader having a yet wider range of capabilities, 
in view of the relative simpl.cty. availability and adaptability of infomiation systems including bar code symbol data 
storage capability, it is desirable lodevelop systems particularly suitable lor consumer applications. A wand-type optir^l 
deader whteh has many consumer applicatkx>s is shown in Fig 21 The arrangement, generally designated as 680 
cc^P isTsTpen-shaped main body 681 having at its writing end an optical scanner element light emitter and detector 
682 tor reading a bar code symbol illustrated schematically as 683. The pen may also include actual writing capabi hW, 
Z^Z^pio by having the writing nib adjacent the optical element 682 or, indeed, having the wm,ng elementand the 
^„™ment 682 at opposing ends It is desired to increase the range of applications for such a product. The data 
X" slg capabilities o'^uch a system 680 are limited by its physk:a, size and power supply potential ---"-"^nUy 
L^ing the range ol applications of the arrangement. In addition vark^us problems anse ,n actual °P-a..on of such a 
syster^, in particular in regulating the varying speeds a. which consumers scan a g~en bar code ^V-bol 683. 

conventional portable data terminals comprise a data display, data »iput means such as a keyboard and data 
storaVe and processing means. A wide range of applicatk^ns are now available on such termtnals including word- 
pr«essing spread-sheeting, data base applk=ations and so forth. Much of the development work .n known portable 
SL" terZJs is centred on increasing the data storage and processing capabilities This has led to increases in cost 
^d s.™ght (and the corresponding need to subsequently miniaturise components) together with increased com- 
Diexrtv ieadinq to increased potential for defect or breakdown. - ^ , . . # 

Z Mother aspect, US 541 0326 relates to a programmable remote control device lor interacting wrth a plurality o 
remo^et controll«) devices. The remote control device is configured to control a variety of devices and carnes pictorial 
constp^senting .he different functions tor selectton by the user. The device is further configured to ™ anc, 
SispL Advertising messages, and operate vartous otherlunctions such as electronic mail and orderout meal delivery. 
The svstem is however, complex and cumbersome and ol limited adaptability 

US 5^21 370 relates to a hand-heW portable data capture temiinal tor example tor warehousing, which .s mount- 
able in a lerm'inal mount lor data communication with a host computer and/or battery recharging. The specification is 
direc ed to a data interface between the terminal and the tem>inal mount comprising abutting electrical contact pads. 
The mrn^^al is arranged only to communteate with the terminal mount when it is docked therein. The terminal carnes 
I prc^eTroTand r^er^ory system serving as a commun^ation controller and can be arranged to act 3S n-twork con- 
froll'sTen docked. ASitficulty witti such a system is that a conskJerable processing and 
in the hand-held terminal and that data is only downkDaded when the terminal is docked in terminal mount. 

US 5.280,621 relates to a c»i,rol system for a personal computer. In conventic^al personal SvlmteT 
control processor provkJed an interlace between the host processor and peripheral suet, as a keyboard Systemper- 
^orn^r^ce was limited because of the slow communicatk^n rate between the system control processor and the keyboard, 
anT^asZher degraded when the system control processor handled additional control burdens such as battery power 
manaoement external bus expansion control and so forth. According to US 5,280.621 it is proposed to introduce 
™^r"!erst provide cor^munication between respective peripheral devices and the system control processor, 
freeino the svstem control processor to do other tasks improving the overall system performance. 

The question Of power management in portable devices has been addressed in various manners conventKxially. 
US 5 ^27^294 l^aL'to monitoring the vo«age discharge o, a banery power supply in w|^-h the user is --^S^ 
at va nous depletion levels allowing memory back-up. avoidance of over^epletion and so forth "S ^. 504.4^ rea^ 
a battery charging system including feedback input altowing minimisation ol overhead voltage levels, and conn ec , on 
of a nardr^g devtee to a peripheral device via a port at the recharger US 5,487.181 refers to power minim sanon 
p ovidTng a main processor and a k.wer power processor which allows the main processor to "sleep except when 
requir^ ^e lower power processor carries out various minor .unctions alk^wing the mam P'-«=°' ''^^P ^ 
Ls possible whilst being awoken as soon as required. US 5.511.205 relates power management in a portable pen- 
tesed ^teb^k computer. The system has a plurality of independent^ controllable power planes select^ely powerab e 
^ensuTt^'a partLlar task I performed with minimum power consumption. In addition separate CPt^'s opera e 
synchr^ously in relation to one another reducing the amount ol processing time the mam CPU is required to dedicate 
55 to the power management function. 
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SUMMARY OF THE INVENTION 
Objects of the Invention 

5 It IS an object of the present invention to provide an arrangement comprising a further improvement over the prior 

art. 

Features of the Present Invention 

10 tn one aspect a reader is provided having a housing and an information display may be situated on the upper face 

of the housing 

A keypad may be provided on the upper face of the housing, allowing information conceming the operator's kJentity. 
mode of operation and so forth to be entered. An acoustic modem may be provided for up-loading and/or down-loading 
information read by the reader, and/or an intertace connector may be provided for connecting the reader to a central 
'5 computer for up-loading or down-loading information, and/or a radio transmitter nnay be provided for transmitting in- 
formation to a remote receiver, and/or a radio receiver may be provided for receiving information from a remote trans- 
mitter. In any case, information may be transferred to a central storage device allowing space reductions on the reader 
itsetf. 

The reading arrangement may be a "flying spot" optical scanner or a field of view" optical reader. 
20 The reader may be configured for connection with the Internet. In particuiar. the reader may be arranged to read 

and decode a bar code symbol representing a network site address, for example a worldwide web URL. Access to 
such sites is thus simplified for the user. 

According to the invention there is further provided a portable computer device comprising a main body and at 
least one data collection/communications module connectable to the main body, the main body including an interface 
25 for connection with the rrKxJule. a processor for processing information received from the module and a communicalion 
link for exchanging information with a host. Because of the modular arrangement the device may be easily adapted to 
different applications without the requirement to manufacture costly customized systems or to modify such systems 
which would prove expensive and complex. 

The main body may include a visual display, for example an LCD display. The main lx>dy may also comprise a 
3o keypad. The nxKlules may comprise an image capture module, a laser scanner module and/or a multi-media module. 
The modules preferably include digital signal processing sub systems which may be of a single design and program- 
mable as appropriate. The modules may comprise pre-processors for pre-processing information prior to transfer to 
the main body to reduce the burden on the processor in the main body. The module may be movably mounted on or 
relative to the main body, and in particular to the display on the main body - for example it may be hinged pivotally or 
35 rotatably rrK>unted. 

The device may be configured for connection with the Internet. 

According to the invention there is further provided an electronic mail delivery system comprising a server portion 
and a client portion, the client portion comprising at least one user interface terminal wherein the client portion is 
arranged, on receipt of a query by a specific user, to interrogate the server portion for messages stored by the user 
40 portion addressed to the specific user The system is thus suitable for use even in systems where the client portion is 
moved physically between basic service areas. 

The client portion and the server portion may communicate by wireless communication. The client portion may 
comprise one or more pjortable computer devices 

The client portion may be arranged to receive messages input by a specific user and to communicate those mes- 
45 sages to the server portion for storage at the server portion. 

The client portion may be arranged to play-back a message and to determine whether the message is a visual 
message or an audio message and to play back the message accordingly. The system may form part of, or be configured 
for connection with the Internet. 

Preferably the server portion and the client portion are provided on a local network arranged to communicate with 
50 other local networks including a server portion and a client portion via server-server communication, the mail delivery 
system being distributed between the local networks. 

According to the invention there is further provided a method of operation of an electronic mail delivery system 
including a server portion and a client portion, the client portion and server portkxi being in communication, in which 
a user inputs a query to the client portion, the client portion interrogates the server portion, the server portion transmits 
55 to the client portion any messages stored in the sen/er portion specific to the user and the client portion plays back the 
messages 

The user may input a message to the client portion for storage by the server portion, the client portion may com- 
municate the message to the server portion and the server portion may store the message. 
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The client portion may display user options (or selection by the user including the options o( storing a message, 
retrieving a message, selecting the manner of display of the options and selecting the manner ol playback. The options 
may be retrieved from the server portion by the client portion upon initialization of the client portion. 

According to the invention there is provided a communication system for a bar code scanner comprising a control 
5 host, a scanning control object working therein and a remote client associated with the bar code scanner wherein the 
scanning control object communicates with the remote client to control the bar code scanner and the scanning control 
object is implemented as an OLE control. Accordingly there is provided a system capable of seamless communication 
between the scanning control and the remote client. 

The host and the scanning object control may communicate and integrate via interlaces. The scanning controi 
TO object may create separate threads of execution for controlling communication with the remote client. The separate 
threads of execution may include send, receive and synchronize bar code scanner transaction commands. 

The scanning control object may be arranged to communicate with the remote client over an Internet or Intranet 
link and/or by wireless communication. 

According to the invention there is further provided: 
IS ' 

1 A method of reading a high density bar code symbol containing information comprising data and data interpreting 

information, comprising the steps of receiving a signal representative of the information contained in the bar code 

symbol, identifying the data and the data interpreting information, processing the data interpreting information and 

interpreting the data according to the processed interpreting information. 
20 2. A method as in 1 in which the data interpreting information comprises a program script, wherein the method 

comprises the steps of processing the programmed script to create an interface for interpreting the data. 

3. An information retrieval system comprising a high density bar code symbol and a bar code symbol reader, 
wherein the barcode symbol contains information comprising data and data interpreting information and the reader 
includes means for reading the bar code symbol, means for identifying the data interpreting information, means 

25 for processing the data interpreting information and means for interpreting the data according to the processed 

interpreting information. 

4. A communication system for a bar code scanner comprising a control host, a scanning control object working 
therein and a remote client associated with the bar code scanner wherein the scanning controi object communicates 
with the remote client to control the bar code scanner and the scanning object control is implemented as an OLE 

30 control. 

5. A system as in 4 in which the host and the scanning object control communicate and integrate via interfaces. 

6. A system as in 4 in which the scanning control object creates separate threads ol execution lor controlling 
communication with the rerrrote client. 

7. A system as in 6 in which the separate threads of execution include send, receive and synchronize bar code 
35 scanner transaction commands 

8. A system as in claim 4 in which the scanning control object is arranged to communicate with the remote client 
over an Internet or Intranet link and/or by wireless communication. 

According to the present invention there is provkled a data terminal connectable to. and remote from, the Internet 
40 comprising a data input and an internal sen/er for creating an Internet site representing the input data and having an 
Internet Protocol address, the terminal further comprising a network link cooperating with the sen/er to provide access 
to the site to users elsewhere on the Internet The system thus provides substantial benefits as regards speed, efficiency 
and accessibility. 

The Internet site may be a web site. The data input may comprise one or more of the group of image recordal 
45 means, sound recording means, or text recordal means The network link may be a wireless network link comprising 
one of the group of a radio frequency link, an infrared IRDA standard link or a microwave link over a private wireless 
local area network, or a cellular telephone network. 

According to the present invention there is provided a data terminal connectable to. and ren^te from, a data 
network comprising a data input, means for creating a user accessible data site representing the input data and having 
so a site address and a network link arranged to receive access requests from users elsewhere on the network addressed 
to the site, and provide access to the addressed site. 

The network may comprise one of the group of the Internet, an Intranet or a Local Area Network (LAN), for example 
the network comprising the Internet and the site address comprising an Internet Protocol address The site may com- 
prise a Web site. 

55 The data input may comprise one of the group of image recordal means, sound recordal means or text recordal 

means, or even a chemical "sniffer" which detects the presence of certain chemicats in the air (e g, natural gas. or 
other combustible or hazardous fumes). The data site creation and access means may comprise a server internal to 
the terminal. The network link may be a wireless link comprising one of the group of a radio frequency link, an infrared 
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IRDA standard link or a microwave link 

According to the invention there is provided a mobile image recording unit conneclable to the Internet via a wireless 
link comprising image recordal means, a sen/er for creating an Internet site having an Internet Protocol address and 
representing the recorded image and a wireless link arranged to provide site access to requests directed to the site 
5 address- 

The server may create respective sub-pages for respective recorded images and includes a menu setting out the 
sub-pages on a home page at the site address. 

According to the invention there is provkJed an Internet site creation and access system comprising a mobile unit 
including a server arranged to record images at a given geographical kx;ation and create a site representing the image 
10 internal to the terminal, wherein the nrx^bile unit communicates with the Internet via a wireless link and users access 
the site at the mobile unit via the Internet. 

According to the invention there is provided a method of creating a web site in whk:h a mobile unit records data 
relating to rts immediate environment, a server within the mobile unit creates a web site page representing the data 
and having an internet Protocol address, and Internet users access the web site at the Internet Protocol address via 
a wireless link between the mobile unit and the Internet. 

According to the invention there is provided an image capture and relay system comprising a remote still image 
capture device including an encoder for encoding the captured image as an image data signal and a transmitter for 
transmitting the image data signal, the system further comprising a base station for receiving the image data signal 
and providing access to the image data. As a result, prompt access to the image is allowed at the base station. 
20 The image capture device may comprise a digital camera and many further include a bar code reader and/or a 

mk:rophone and/or a user data input device and/or include a printer, preferably arranged to print bar code symbols or 
a hard copy verskxi of the captured image. 

The image capture device may include a visual display screen and, advantageously means for altering an image 
displayed on the visual display screen. 
25 The invention further relates to in preferred form; 

9. A system further comprising gtobal positkining system capability. 

10. A system in whrch the image capture device includes a body portion and a user grip portion projecting from 
the body portion. 

30 11 . A system as in 10 in which a trigger is provided associated with the grip portion and arranged to actuate image 

capture. 

12. A system as in 10 in which a variable control is provided associated with the grip portion tor controlling image 
zoom. 

13. A system as in 12 in which the variable control comprises a thumb wheel. 

35 14. A system in whk;h the image capture device further includes hazard detector means for location in a hazard 

zone. 

15. A system as in 14 in which the hazard detector means comprises one of the group of a smoke detector, heat 
detector, fume detector, motion detector. 

16 A system as in 14 in which on detection of a hazard an image of the hazard zone is captured and transmitted 
40 to the relevant hazard control authority for review. 

17. A system in which the image data signal is transmitted along a cost-optimised transmission route. 

18. A system as in 17 in whk:h the communication route is determined selecting the lowest cost communk;ation 
links. 

19. A data network including a first transmission point, a second reception point, a plurality of intermediate transfer 
<5 F>oints. communications link having an associated cost factor linking respective pairs of points, in which the trans- 
mission is routed from the first point to the second point via one or more transfer points selected to minimise the 
cost of the associated communication links. 

20. A data terminal comprising a reader tor reading machine readable indicia, wherein the reader is arranged to 
read indicia encoding nnachine-executabie instructions and a data processor arranged to decode and execute the 

so instructions. 

21 . A terminal as in 20 connective to a computer network via a network interface. 

22. A terminal as in 20 in which the machine readable indicia comprises a bar code symbol. 

23 A terminal as in 20 in which the machine readable instructkins are expressed in an agent implementation 
language. 

55 24. A terminal as in 20 in which the terminal includes a terminal housing and an Internet interface, data processor 

and reader are provided within the terminal housing. 

25. A data terminal as in 20 in which the reader is connected to the terminal via a physical link 

26. A terminal as in 25 in whch the reader comprises one of the group of a 'flying spot" optical scanner or a "field 
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of view" optical reader . »l, „ 

27. A terminal as in 20 in wh.ch the terminal comprises a remote terminal arranged to connect with a computer 

network via a wireless linlt. 

5 According to the invention there is further provided a still image capture device comprising a digital camera, an 

encoder for encoding the still image as an image data signal, and a transmitter for transmitting the image data signal 
bv wireless transmission to a remote base station. ■ 

According to the invention there is further provided a method of captunng and relaying an image comprising the 
steps of capturing the image using a remote image capture device, encoding the captured image as an image data 

10 signal and transmitting the image data signal, the encoder and transmitter being provided in the rerriote image capture 
device and receiving the transmitted image data signal in a base station for distributing the image. The image cap u red 
may relate to a given incdent and the base station may transfer the received image to an insurance database relating 

^Tt^e imagl captured may relate to the condition of goods prior to delivery and the received image may be transferred 
15 from the base station to a delivery point for comparison with the received goods. 

The image captured may relate to the condition of goods to be delivered, the image data signal may be encoded 
as a bar code symbol applied to the goods to be delivered, and the bar code symbol may be decoded at the point of 
delivery for comparison of the captured image with the condition of the goods as received. 

According to the invention there is provded a product infomiation retrieval system for use in conjunction with the 
20 internet computer network, wherein product informatk^n relating to a selected product is accessible at an Internet site 
having an Internet Protocol site address, wherein the site address is directly or indirectly represented by a machine- 
readable printed indicia, and wherein a hand-heW reader is provk^ed lor reading the indicia, storing the site address 
represented thereby and down-loading the site address to a client processor for accessing the product intorrr^ation at 
the site address The product may comprise a commercial product. The commercial product may be displayed on 
printed matter, the n^ch.ne -readable .ndk:ia being printed in association therewith. Alternatively the commercial prod- 
uct may be displayed at a retail outlet and the machine readable indicia may be printed on the product or product 

^^"^ ThTmachine-readable printed indicia may comprise a bar code symbol. The hand-held reader r^ay comprise a 
bar code reader, for example a field of view optical reader, such as a "wand" type optical reader. 
The bar code symbol may be printed In one of the group of fomiats compnsing: UPC. EAN. 

The data in the bar code symbol may represent the a site address, or may simply be a product code >^.ch can 
be utilized to look up a corresponding site address in a table, and the site address may be converted into a URL at the 

""'^'^Accordinrto the invention there is further provided a "wand" type handheld optical reader comprising reading 
means for reading a printed indk:ia and data storage means for storing the data represented by the pnri ted indicia 
arranged to read the printed indicia associated with a selected product, the reader further having a down-toad.ng port 
for down-loading the stored data to a client processor to retrieve additional data relating to the product. 
In its preferred form the invention further includes: 

28 A reader comprising a tor code reader. 

29 A reader in which the reader downloads the stored data to an access point to the client processor. 
30' A reader in which the data represented by the printed indicia relates to a selected product and the retrieved 
data comprises additional information concerning the product. 

31 A reader in which the access point comprises an interlace to a personal computer. 

32 A reader as in 31 in whch the access point comprises a dedicated down-loading port. 
33^ A reader in which the stored data is transferred via a touch memory interface. 

34 A reader in which the kJentification information is transferred via an optical interlace via an IRDA standard link. 

35 A reader in which the reader storage means stores data relating to the reader user, and the reader user infor- 
mation is transferred together with the stored data to the client processor. 

36. A reader in which the printed indicia accompanies a representation of a commercial product. 

The client processor may be linked to the Internet computer network and the printed indicia may contain an Internet 
Protocol site address corresponding to an site containing additional information relating to the product. Accordingly 
the system requires no more than standard address protocols. The reader may comprise a bar code reader 

According to the invention there is further provided a method of retneving product information wherein the product 
information is stored at an Internet computer network site having an Internet Protocol site address, and the site address 
is represented in the form of a machine-readable printed indicia, compnsing the steps of reading the printed indicia 
using a hand-held reader, storing the site address data represented by the indicia in the storage means in the hand- 
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held reader, down -loading the stte address data from the hand-heid reader to a client processor linked to the Internet 
and accessing the internet site identified by the site address 

The product may be a commerciai product. The printed indicia may accompany a representation of the product in 
printed matter or the product may be displayed at a retail outlet, the indicia being printed on the product or its packaging 

5 According to the invention there is further provided a product information retrieval system for use in conjunction 

with a closed computer network whereby product information relating to a selected product is accessible at a site on 
the network having a site address, wherein the site address is represented by a printed indicia, a hand-held reader is 
provided for reading the indicia, storing the address data represented thereby and downloading the address data to 
a client processor on the network for accessing the product information at the site address. The network may comprise 

10 an LAN. The network may comprise an Intranet system. The client processor may comprise a network computer. 

According to the invention there is further provided a product information retrieval system for use in conjunction 
with a computer network, whereby product information relating to a selected product is accessible at a network site 
having a site address, wherein the site address is represented as a printed indicia, a hand-held reader is provided for 
reading the indicia, storing the site address data represented thereby and downloading the site address data to a 
terminal linked to the network, wherein the terminal comprises data input, output and display means and outputs to 
the site address data to a host computer, and the host computer accesses the network site for input to and display at 
the terminal- 

The terminal may comprise a network computer. The network may comprise the Internet or the network may com- 
prise an Intranet or the network may comprise an LAN^ 

20 According to the invention there is turther provided a method of retrieving product information stored at a site on 

a computer network having a site address, wherein the site address is represented as a printed indk;ia. the printed 
indicia is read by a hand-held reader, the site address data represented thereby is stored in the hand-heki reader and 
down-kDaded to a terminal linked to the computer network, the terminal comprising data input, output and display 
means, and wherein the site address data is output from the terminal to a host computer, and the host computer 

25 accesses and inputs to the terminal the corresponding network site, the terminal displaying the product information 
contained at the site address. 

The data terminal may comprise only a display means, data input/output means and data transfer means. The 
network may comprise an Intranet network. The network may comprise a kx:al area network. 

According to the inventk>n there is further provkJed a method of retrieving data comprising reading identification 

30 information stored as printed indicia using a stand-alone reader, storing the identification information in a data storage 
device provided in the reader, transferring the stored kJentification information from the data storage device to an 
access point to a data storage and retrieval system, and retheving stored data from the system identified by the iden- 
tifk:alion information. 

In the preferred embodiments the identification information is used to access an Internet site relating to the product. 

35 In that case, for example, a product in a magazine carries an accompanying bar code symbol, the bar code symbol 
containing the Internet Protocol site address at which further information concerning the product can be found. The 
Intemet site can be a web site. The user stores the site address and down-loads it to a PC or other access point 
subsequently, allowing the Internet site home page or sub-page to be called up and additkinal product information 
accessed. In addition, as discussed in more detail below, the product can be purchased, or the user can be directed 

40 to related products 

As a result, infornnation can be stored when the user does not have access to the data storage and retrieval system 
itself. The stored data can act as a reminder or prompt to the user. A particular application is where the identification 
information relates to a product represented in printed matter in which case further details can be retrieved subsequently 
and in many cases a direct transaction carried out interacting only with the data storage and retrieval system. 

45 The stand-atone reader may be a hand-hekd reader. The printed indicia may comprise a bar code symbol and the 

stand-alone reader may comprise a wand-type bar code reader. The identiHcation information may relate to a selected 
product and the retrieved data may comprise additional information cofTcerning the product. The access point may 
comprise an interface to a personal computer or a dedicated down-loading port. The latter allows use of the invention 
even where the user does not have access to a PC. 

50 The Identification information may be transferred via a touch memory interface. The data storage and retrieval 

system may comprise the , the identification informatk^n may comprise a web site address and the retrieved data may 
be held at the web site. Alternatively the data storage and retrieval system may comprise a ctosed computer network 
such as an Intranet or LAN. In that case the identification information may compnse an appropriate site or database 
location address conforming with the protocol adopted by the Intranet or LAN. The reader data storage device may 

55 store data relating to the reader user, and the reader user infornnation may be transferred together with the stored 
identification information to the data storage and retrieval system. This assists in further transactions such as purchase 
and allows a customer profile to be assembled. 

According to the one aspect the invention relates to a data processing system comprising a portable terminal and 
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a terminal mount wherein the mount includes a terminal intertacG and processor capability for processing data received 
(rem the terminal and the terminal includes a user interlace, a mount interface and processor capability sufficient only 
to relay user input to the mount for processing and data from the mount to the user interlace. Thus an ultra thin client 
IS provided at the terminal, the mount carrying out the majority of the computing functions. 

In another aspect the invention relates to a data processing system comprising a stand-alone data terminal, docking 
means for docking the terminal and a host network, the terminal including a user input and docking means interface 
arranged to relay user input to the mount and the mount including a terminal interface and a host interface arranged 
to relay the user input to the host, for processing and a method of relaying data between a portable terminal and a 
base station comprising the steps of inputting data to the terminal, relaying the data to the base station with minimal 
processing and processing the data at the base station. Optionally therefore, the majority of the processing power can 
be maintained at the host, allowing a thin docking means or cradle 

Preferred features further comprise: 

37. A method in which the terminal and base station communicate via wireless communication. 
38 A method in which the information input to the terminal comprises inventorying information. 

39. A method in which the information input to the terminal comprises retail related infOfmatk>n. 

40. A method in which the information input to the terminal comprises stock exchange related information. 

41. A method further including the step of physically connecting the terminal to the base station at intervals for 
data downloading and/or battery recharging. 

According to another aspect the invention provides a product information retrieval system comprising a portable 
terminal arranged to receive data from one or more data output points in a product access zone in which the terminal 
is arranged to display an image of a product to be accessed in response to data received from the data output point 
and a method of retrieving product information in which a portable terminal is provided in a product access zone and 
receives data from one or more data output points, and in which the terminal displays an image of a product to be 
accessed in response to data received from a data output point, and a portable data terminal for operation in an op- 
eration zone having one or more physical items kx:ated at predetermined positions in the zone wherein the data terminal 
comprises a communications receiver and/or transmitter and a display arranged to display icon's representative of the 
physical item and/or its position in the operation zone. This icon based system allows a highly user-friendly, efficient 
and human-error free file system to be implemented. 

Yet further preferred features comprise: 

42. A system in which the terminal receives data from the data output point by wireless communication. 

43 A system in which the product image corresponds to a product in a vicinity of the terminal. 

44 A system in which a plurality of data output points are provided and the product image is selected from products 
in the vicinity of the data output point from which the terminal is receiving data. 

45 A system in which the terminal includes a positioning system and the product image corresponds to a product 
in the vicinity of the detected position of the terminal 

46 A system in which the terminal is arranged to display a map of the product access zone. 

47. A system in which the terminal is further arranged to indicate the position of the terminal on the map. 

48 A system in which the product access zone comprises a retail outlet. 

49 A system in which the terminal is arranged to display an image of a product on offer 

50. A system in which a terminal user inputs identificatkDn information to the system. 

51 . A system in which the terminal Is arranged to display an image of a product related to user preference derived 
from the user identification information 

52. A system in which the terminal further comprises one or more of the group of an optical reader or a data pen. 

53. A system in which the terminal further includes an audio speaker 

54. A system in which the terminal further includes a voice synthesizer for relaying product or other information. 
55 A system in which the terminal includes a range alarm arranged to activate if the terminal leaves the product 
access zone or a zone defined related to the product access zone. 

56, A product information retrieval system further comprising a terminal docking point arranged to receive the 
terminal for battery charging and/or data relay. 

57 A system in which the terminal is arranged to display an image of a product to be relocated together with 
relocation information. 

58. A system in which the product access zone comprises a storage zone and a temninal is arranged to display 
an image of a product to be rekx;ated together with relocatkxi information. 

59 A method of retrieving product information in which a portable terminal is provided in a product access zone 
and receives data from one or more data output points, and in which the terminal displays an image of a product 
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to be accGSsed in response to data received Jrom a data output point. 

60. A portable data terminal (or operation in an operation zone having one or more physical items located at 
predetermined positions in the zone wherein the data terminal comprises a communications receiver and a display 
arranged to display icon's representative of the physical item and/or its position in the operation zone. 
5 61. A data transfer apparatus comprising a portable data terminal and a base arranged to receive the terminal, 

the base and terminal including means for mutual wireless communication, the terminal comprising data input and 
display means and minimum front end processing capability and the base comprising back end processing capa- 
bility for processing data from the terminal. 

62. An apparatus in which the terminal further includes one of the group of a broadcast radio receiver and a 
JO television receiver. 

63. An apparatus in which the terminal further includes an optical reader portion, the optical reader portion being 
detachabty connected to the terminal. 

64. An apparatus in which the terminal further includes a motion/orientatton sensor, and means for controlling 
operation of the terminal dependent on the motion/orientation sensed. 

IS 

According to another aspect there is provided a terminal mount for mounting a portable data terminal, the mount 
being adapted for wireless communication with the data terminal, wherein the mount is arranged to receive or derive 
display format infornoation for a terminal to be mounted thereon and configure data to be displayed at the terminal 
according to the display format. 
20 Further preferred features comprise: 

65. A mount in which the mount configures data for display according to one of a predetermined set of format 
options. 

66. A mount arranged to adapt data for display based on the number of characters per horizontal line in the data 
25 display format. 

67. A mount arranged to scale the display size of data to nnatch the available display format. 

According to another aspect there is provided a data communications system comprising a portable data commu- 
nication device and a device r>ount arranged to releasably receive the device, in which the device mount includes a 

30 user identification information input and a device lock arranged to release the device on input of approved user iden- 
tification information and a method of monitoring access to a portable data communication device wherein the portable 
data communicalion device is releasably received in a device nnount, a user inputs user identification information to 
the mount, the mount releases the device if the identification information is approved and. simultaneously, commences 
the timer the timer is stopped when the terminal is reinserted on the mount and the identified user is billed for the timed 

35 period between release and reinsertion of the device. This arrangement is particularly suitable for rental in a public 
place such as an airport or retail outlet ("self shopper'). 
Further preferred features include: 

68. A system in which the portable data communication device comprises a cellular telephone, 

40 69. A system in which, upon release of the device, a timer is started, and upon reinsertion of the device the time 

stops to allow billing to the identified user 

70. A system in which the mount is configured to carry out a status test on a device inserted therein. 

71 . A method in which the device mount carries out a status check of the device when it is reinserted. 

45 The invention further relates to a data communk;ation device including wireless communication means for com- 

municating with one or more access points to a local computer network, the device further comprising cellular telephone 
means for conventional telephone communication when the devtce is out of range of the access points to local computer 
network, a goods transport tracking system comprising a communication device for a transport vehicle arranged to log 
receipt and/or delivery of goods and including means for wireless communication with a communication network and 

so means for creating a data file accessible via the communication network to provide receipt/delivery information, a goods 
transport tracking network comprising a physical network of transfer points comprising transport vehicles and interme- 
diate stations and a communications network, in which an interlace to the communications network is provided at each 
transfer point and in which the passage of goods is logged at each transfer point alk)wing transport information to be 
accessed at the communicatbns network, a rechargeable battery pack for an electncally powered device arranged to 

55 be received in a battery charger for recharging, in which the battery pack has predetermined recharging requirements 
and includes recharging control circuitry for controlling the recharge operation to meet the predetermined requirements 
and a battery recharger for receiving and recharging a rechargeable battery pack having predetermined recharging 
requirements and responsive to recharging control means on the battery pack to control recharge operation to meet 
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the predetermined recharging requirements. 
Further prelerred features include: 

72 A system in which the communication device compnses a communication base locatable on a vehicle and a 
portable data device arranged 1or wireless communication with the base and including means for logging receipt 
and delivery of goods 

73. A system in which the receipt/delivery information compnses one or more of goods received, goods delrvered, 
goods attempted delivered. 

74. A system in which the data file further provides current transport vehicle location information. 

75 A system in which the data file creation means comprises a server arranged to create a network file. 

76. A network in which a routing table is developed at the communicatran network for goods to be tracked. 

77^ A network in which each interface comprises a base station and a portable data terminal in mutual wireless 

communication. 

78. A rechargeable battery pack in which a recharging requirement comprises the charging rate. 

79. A battery recharger comprising a plurality of battery pack receiving and recharging points. 

The inventkxi further provides a data device arranged to communicate with a communication network including 
an adapter module interface and an adapter module in which the adapter module carries network communk^ation 
capability and an adapter module for a data device communicating with a communication network in which the adapter 
module carries network communication capability for the device. As a result transparent network file access is achieved. 

Further preferred features include: 

80 A device in which the adapter module comprises an adapter card. 

81. A device in which the network communication capability includes at least one protocol stack and at least one 
network file system client. 

82 A devKe in which the protocol stack and network file system client run on a processor in the adapter module. 

83 A portable data communicatran device comprising data capture means, an adapter nrxxJule interface and an 
adapter module, wherein the adapter module includes an internal sen/er for creating an internet site and commu- 
nication means (or communicating with an access point to the Internet. 

84 A terminal in which the adapter module comprises an adapter card. 

85 An adapter card for a portable communication device, the adapter card comprising a device interlace, an 
internal sen/er for creating a network file for data captured by the device and a network interface. 

86. A power pack for cooperation with a device to power the device, the power pack comprising rechargeable cells, 
charging circuitry and a connector for connecting to a power supply to recharge the cells. 

87. A power pack in which the charging circuitry comprises one or more of the group of: AC/DC conventor, charge 
electronics, gas gage. 

88 A power pack in which the rechargeable cells are replaceable. 

89 An adapter for a battery charging system including a battery pack and a recharger in which the adapter includes 
a battery pack interface, a recharger interface and charging control circuitry 

90 An adapter further including a power input for direct recharging. 

91 An adapter further including one or more indicators for indicating charging status. 

92. A rechargeable power pack for a device, the power pack being rechargeable by a recharger unit and including 
charging circuitry and power cells in which the power cells are replaceable. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The foregoing objects and advantages of the present invention may be more readily understood by one skilled in 
the art with reference being had to the following detailed description of several preferred embodiments thereof, taken 
in conjunctk^n with the accompanying drawings wherein like elements are designated by identical reference numerals 
throughout several views, and in whk:h: 

Fig 1 is a perspective view of an optical reader from above and the rear; 

Fig. 2a shows a terminal according to the present invention arranged to link with the Internet; 

Fig. 2b shows a block diagram of the connectk>n system shown at Fig. 2a; 

Fig, 2c shows an alternative configuration according to the present invention, 

Fig 2d is a flow diagram representing operation of the present invention; 

Fig 3a is a perspective view of a data terminal according to the present invention; 

Fig 3b shows an implementation of the data terminal according to the present invention; 
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Fig. 4 is a block diagram showing components of the data terminal of Fig 3a, 
Fig 5 shows a hand-field data lerminai. 

Fig 6 IS a detail of a data terminal according to the present invention having highlighting capabilities; 

Fig 7 shows a data terminal according to another aspect of the invention; 
5 Fig. 8 shows an alternative configuration for the terminal of Fig. 5; 

Fig. 9 shows a portable computer device according to another aspect of the invention; 

Fig 10 is a block diagram of an image capture module for the device of Fig, 9. 

Fig. 1 1 is a bkx;k diagram of a multi-media module for the device of Fig. 9; 

Fig. 1 2 is a perspective view of a variation of the device o( Fig. 9; 
TO Fig. 13 is a block diagram showing the components of a distributed mail delivery service according to another 

aspect of the invention, 

Fig. 1 4 is a flow chart showing operatkin of a client portion of the service of Fig 1 3; 
Fig. 15 is a flow chart showing operatkxi of a sen/er portkxi of the service of Fig. 13; 

Fig. 16 illustrates a block diagram of a conventional wireless communication system with a terminal emulatkDn 
IS program installed on the mobile units; 

Fig. 17 illustrates a flow chart illustrating an access point's action upon receiving a packet from a mobile unit 
according to the prk^r art; 

Fig. 18 is a block diagram of a general purpose interface reader application according to another aspect of the 
invention, 

20 Fig. 19 shows the interlace between a scanning control and a control container according to a further aspect of 

the invention; and 

Fig. 20 shows multiple threads of execution maintained by the control of Fig. 18. 
Fig. 21 shows a hand-held pen-type optical reader; 
Fig. 22 shows the principal components of a pen-type optical reader; 
25 Fig. 23a demonstrates a use ol the pen-type optk^al reader according to one embodiment of the invention; 

Fig. 23b demonstrates a use of the pen-type optical reader according to an alternative embodiment of the invention; 
Fig. 24a shows an alternative version of the pen-type optical reader. 

Fig. 24b shows in more detail the principal components of the pen -type optical reader shown in Fig. 24a; 
Fig. 25a shows a further alternative pen -type optical reader; 
30 Fig. 25b shows in more detail the principal components of the pen-type optical reader of Fig. 25a; 

Fig. 25c is a view of the pen-type optical reader of Fig. 25a from a different angle. 
Fig. 26a is a sectional view of an alternative pen-type optical reader; 
Fig. 26b is a perspective view of the pen-type optical reader of Fig. 6a; 

Fig. 27a shows one method of down-loading informatk^n from a pen-type optical reader according to the present 
•35 invention; 

Fig. 27b shows an alternative method of down-loading information from the pen-type optical reader according to 
the present invention; 

Fig. 28 shows a dedicated down-loading F>ort from the pen-type optical reader according to the present invention; 
Fig 29 is a section view of the down-loading port shown in Fig. 28; 
40 Fig. 30a shows an alternative configuration for a pen-type optical reader; 

Fig. 30b shows the reader of Fig 30a in operation; 

Fig. 30c is a partial cross -sectional view of a pen-type reader of the type shown in Fig. 30a and 30b; 

Fig. 31 shows a terminal and cradle according to the present invention; 

Fig. 32a is a block diagram of a terminal/cradle arrangement; 
45 Fig. 32b is a schematic diagram of a terminal/cradle arrangement; 

Fig. 33 is a block diagram of a "thin client" terminal/cradle arrangement; 

Fig. 34a is a view of a further embodiment of a terminal; 

Fig. 34b is a plan view of an attornative terminal; 

Fig 34c is a side view of the terminal of Fig. 34b; 
so Fig. 34d is a rear view of the terminal ol Fig. 34b; 

Fig. 34e is another side view of the terminal of Fig. 34b; 

Fig. 34f is a further skJe view of the terminal of Fig. 34b; 

Fig 35 shows a schematic representation ol one possible use of a terminal according to the present invention; 
Fig, 36 shows a first ICON display on the terminal; 
55 Fig 37 shows an alternative ICON display on the terminal; 

Fig. 38a shows a further alternative ICON display on the terminal; 
Fig. 38b shows a flow diagram representing operation of the terminal, 
Fig. 39 shows a battery pack and battery charger for the terminal; 
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Fig. 40 is a block diagram of an alternative terminal configuration, 
Fig 41 is a schematic view of an alternative terminal configuration. 

Fig 42 IS a schematic representation of a further application of the terminal of the present invention; 

Fig 43a is a schematic representation of yet a further application of the terminal of the present invention; 

Fig 43b shows a pendant-type terminal; 

Fig 44 shows a wireless network configuration; 

Fig. 45 shows a detail of a wireless network configuration. 

Fig 46 shows a further detail of a wireless network configuration; 

Fig. 47 is a block diagram of an alternative terminal configuration; 

Fig 48 is a block diagram of an alternative cradle configuration; 

Fig. 49 is a block diagram of yet a further alternative cradle configuration; 

Fig 50 shows software data and control flow in the terminal; 

Fig 51 shows software data and control flow in a cradle; 

Fig. 52 is a block diagram showing components of an embedded storage device; 

Fig. 53 is a bkx:k diagram showing a configuration of an alternative storage device; 

Fig. 54 is a block diagram showing the configuration of yet a further alternative storage device; 

Fig. 55 is a block diagram showing operatkDn of a standard Client Device and File Access Card; 

Fig. 56 is a block hardware diagram of an alternative Client Device and File Access Card system. 

Fig. 57 is a software block diagram of the alternative File Access Card system, 

Fig. 58 shows a hardware model for a web-enabled terminal; 

Fig. 59 shows a task structure for the arrangement of Fig. 58; 

Fig 60a shows a transparent web server; 

Fig. 60b shows a transparent web server card; 

Fig. 61a shows browsing in relation to the transparent web sen/er; 

Fig. 61b shows another aspect of browsing in relation to the transparent web server, 

Fig. 62 shows an alternative inventive battery pack; 

Fig. 63a shows an improved battery pack arrangement; and 

Fig. 63b shows an alternative improved battery pack to that shown in Fig. 63a. in cut-away form. 
Detailed Description of the Preferred Embodiments 

Throughout the description of the optical reader the terms "front", "rear", 'upper", "above", "lower" and "below" are 
used consistently Referring, for example, to Fig 1 an optical reader has a rear end 4 and a generally planar front end 
5. an upper face 2a and opp>osed to that a lower face 2b. 

Referring to Fig, 1 in more detail the optical reader includes a generally bar-shaped elongate housing indicated 
generally by the reference numeral 1, having two generally opposed long broad upper and kDwer faces 2a, 2b, two 
generally opposed long, shallow side faces 3, a rear end 4 and a front end 5. 

A reading arrangement is mounted within the housing. The reading arrangement may be any known conventional 
arrangement, for example a "flying spot" optical scanner or a "field of view" optical reader Generally the arrangement 
will include a light generating source such as a laser diode, a beam focusing or directing arrangement and a light 
receiving device Where the reading arrangement is an optical scanner a rapidly oscillalable scan component, such 
as a mirror is provided to scan the light beam across an indicia to be read Alternatively the laser diode itself can be 
oscillated. Where the reader is a fiekj of view optical reader a charge coupled device (CCD) array or a photodetector 
arrangement is provided to delect the reflected light beam. 

In order to actuate the reading arrangement a scan trigger 9 is provided on the upper surface 2a of the housing 
1 The trigger 9 is activated by depression and is positioned akxig the housing 1 such that it is easily actuable by the 
operator when the reader is held in the operator's hand. The trigger mechanism itself may be of any known arrangement; 
for example the trigger may be spring-loaded and have contacts which form a circuit with contacts within the housing 
when the trigger is depressed to actuate the reading arrangement. 

A scanning window 10 is positioned on the front face 5 of the reader. Light generated by the reading arrangement 
passes through the window 10 and is reflected and scattered back through the window 10 by a bar code symbol 11. 
Accordingly the reader can be easily and accurately aimed at a bar code symbol n to be read. 

Also provided on the upper face of the reader are a keypad 14 and a display 15 The keypad 14 may be used to 
inrtialize the reading arrangement such that identification information concerning the user is entered into the system. 
Alternatively, the keypad 1 4 may be used to enter predetermined codes or information concerning modes of operation 
of the reader or to carry out cancellation or manipulation operations on information provided by the reader The display 
15 may display information relating to the mode of operation of the reader, or display check information relating to the 
item carrying the bar code symbol being read together with background information such as the time, dale, and con- 
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firmation of the operator's tdenlity Preferably the display 15 is a liquid crystal display (LCD). 

The reading arrangement can process information derived from the bar code symbols directly or can send raw 
data to an external processing device which can then process the information accordingly In addition, information 
derived by the reader from bar code symbols can be transferred to a menxary device in order that a database of 
5 information can be built up. For example where the reader is used at a point of sale, buying patterns can be stored 
and analyzed. Alternatively, if the reader is being used for inventorying purposes then the inventory information can 
be stored The optical reader can transmit informatKDn in a variety of manners In the embodiments shown various 
diflerent transmitting devices are provided; in practice only one or more of the devices need be provided depending 
on the particular use to which the reader is to be put. For example the information may be transmitted by an acoustic 
'0 modem 16. In that case, information can be stored in a buffer memory within the reader and then down*loaded by the 
acoustic modem 1 6 at predetermined intervals. The display 1 5 could indicate when information was to be down-loaded. 
Alterativety an interface connector, for example an RS41 connector is designated by reference numeral 6 and provided 
at the rear of the reader. Suitable cabling can be inserted into the connector 6 to down-toad infomTation or alternatively 
to k>ad data into the reader for example relating to the mode of operation. Once again, the display 15 coukd provide 
an indicatton of the tunctioning of the connector. The cable could be permanently connected to the reader as the 
connector 6 is provided at the rear of the reader and hence would not be obscured by the user's hand. Alternatively, 
the connector 6 could be connected to a cable for loading or down-loading of information when required and, lor 
example, when indicated by display 15. In addition, a radio 17 or other transmitting device can be provided within the 
housing 1 to allow real time data communication. An advantage of that arrangement is that the operator may use the 
20 reader in a "cordless" or "wireless" configuration allowing increased nKDbility Once again the radio 1 7 could comprise 
a transmitter and a receiver in order that information can be sent to and from a remote processor The radio link could 
be replaced by an infra-red communication link or other wireless link of known type. Because the reader is of ergonomic 
design, the transfer of information is easily carried out while the reader is actually in use. if required. 

As a further option the reader may be configured for connection to a telecommunications network or computer 
25 network, for example the "Internet". 

One example of where the reader may be of particular use is in relation to the workiwide web. When it is desired 
to access a web site it is necessary to enter the address of the site, known as the universal resource locater (URL). 
Often those URL's are long and complex, and are time consuming to enter and check manually. Furthermore the URL 
can. despite many checks, still give rise to error. The problem is exacerbated in the case of computer illiterate users. 
30 The proposed manner of overcoming this problem is to encode the URL address in a bar code symbol and read the 
bar code symbol with the reader for automatic access to the corresponding web site, which will be quick and accurate, 
giving rise to far less margin for error. The reader may be used to interface with a terminal for entr^ of the URL address 
or coukj be used independently. 

According to another aspect there is shown in Fig. 9 a data collection device comprising an improvement over 
35 known arrangements. The device comprises a portable hand-held computer for collecting data and down-loading the 
raw processed data to a central or peripheral device. The device, designated generally as 20 comprises a main body 
21 and interchangeable data collectran modules 22a. 22b. 22c. 

The main body 21 is provided internally with data processing means (not shown) and also comprises a display 
screen 23, for example an LCD display screen capable of displaying video images, a data collection module interface 
40 24. an optional input information keypad 25 and a communication link 26 which may comprise radk^ frequency or infra- 
red transmitting means or an interlace for down-loading information to a central or peripheral device via a physical 
cable. It will be appreciated that the LCD display 23 and input keypad 25 are optional features. Advantageously, how- 
ever, they allow the user to configure operation of the devke as a whole quickly and simply and monitor the operation. 
The main body is showm schematically in Fig. 9; in practice it could assume an ergonomic shape such as that shown 
45 in Fig. 1 suitable interfaces etc. being positioned as appropriate, for example at respective ends of the module. 

It will be appreciated that the device may transfer information to a host via any electronic data transfer scheme - 
for example the system could also use cellular-based telephone channels. 

Alternatively the devce could be configured for connection to a telecommunications network or computer network, 
for example the "Internet". 

so The data collectran modules are interchangeable with one another and may be, for example, CCD (Charge Coupled 

Devrce) based image, video and bar code symbol data capture rrvxlules, audio transducers for collecting and receiving 
sound information, laser image scanners or combined multi-media data collection modules. 

An image capture module using a CCD could be used for capturing images of objects for storage or use by a 
processor application carried out by the mam body or by a host, such images including for example people, landscapes. 
55 homes and vehicles for reference applications. In addition the imager could be used for one dimensional or two dimen- 
sional bar code symbols for decoding data capture. A laser optical reader scanning module and decoder would be 
used generally for bar code data capture and decoding only. 

A multi-media module 22 is shown in Fig, 1 1 and discussed in more detail with reference to that figure below. Such 
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iH .nr.t;,in ^ rircuitrv (or imaqe/video capture, audio capture and playback and a cellular telephony sub- 
:vr: a'^r:r:e^r;iroT;T::Pcu,a, .se ,n^e,e.c..o^onclng an. „ve vi.eo co..unica„oos over ce.Mac 

"^"IXd i-rc^rc^oLodule 22a,b,c Is connected .o .he r.ain body 21 by .he in.er,ace 24 on .ho ma,n body 
whJh ma.es wi,h an intortace 27 on .he module. Any suUab.e known in.ertace componen.s can be used but he com- 

^a.es wUh an indexible, durable and suLable lor Irequen. disconnecl.or and reconnection, 

'°"Th: l^lZ ^TJ^^l^Xs power supply wi.h,n .he main body o. .he portable computing device ^nd may be 
or^tellt cc^uolled by Lware drivers within the n^in body In order to reduce the burden on the central 
^rressing °^oi thTr^a n bo^, dedicated signal processing electronics within the modules can be arranged to perform 
upTc^TX Processing as a resuK o. which a ccxr^on bus archi.ec.ure to the ma»i body ,s shared by all o. .he 

'"Ts^k^l: rhL"oT:n7prc:;t j^ircTpTu:^ 2. ,0. co..,.., . ceo imag. . .as. 

^ l^hown in Flo 10 Each nxjdule may contain only the media capture electronics without any pre^>rocess,ng 
^ y o ^^i cu sad above P^erably contains dedLted or programmable anak^ components 32 and digto 
sfonal DrCssfnq (DSP) components 33 to ease the processing load placed on the centra, processing unrt of the main 
b^y 2T" e d^'itaTsigna, pr^essing subsystem 32.33 in the rtiodule may be o. a single e.ectron«= design common 
^rtle ent i^<Su les and which is either programmed in the lactory or customized 00 purchase or programmable by 
to dmerent p.ocesso^ rt required by the particular media module. This tunctK5n programrtiabrlity 

; treLtLTbrr^"^^ moJu,e processing elect,<.,ics are flexible, and these sottware 

tranl^^rser^lyorbyc^^^^^^^^^^^^ 

Signal P™"9-fX,7e ^pW above, the signal processing electronics pre.erably 

Te^rm up^TdaTa^retlnT^Sch that a comm<. bus architecture to the portable computing device 2, can bo 

^* Heterring now to Fig 11 .he multi-media module 22 includes circuitry lo. image/video capture, audio cap.ure and 

'^'Th:'r:^'u!eTs'Lta',!ged ?o°:e7et^ video in.ormation independent^ o, the main body o, the portable 

c»T,pu nT^ev^e (a mough the video in.orn^tion nu>y also bo accessed by the main body ol the portable compu.rng 
d^ce n o?der to monit,^ or review the information). Accordingly a radio frequency antenna 41 ,s Provided ,n the 
mr^JeTorr^ ep°<^ and transmission of radio frequency information. A radio frequency front end processor 42 and 
"c^i43c™Xerformdigital.oradio.requoncy/radio.,equency.odigita..ormat 

r^el^^vlt^dto frequency is decompressed by an optional digital signal processing sub-system 44 for p esentatran, 
received via radio ueq^snc), , ^ ^od of the portable computing device. A further digital signal processing 

where appropriate, to the CPU o the "^"^^^ ^.^ ° J° ,,^,3;, b^iow) and preferably performs part «l video 

'trslr ^he CpJ^he plln'w ng^^^^^^^^^ the process for display^g the results The second 

processing, *^^PU of the persona^ c p g ^^.^ Irequency codec 43 ol the 

cltr rsy^m hl'depenr^^^ a^unt of processing required for each function. V^deo information transferred 

to hTratt^T2^onhepo^^^ 

to the ^ anoaratus 41 42 43 44 discussed above can optionally reside in a separate component 

'""'^T'^TmuIti rr^edia module 22 further includes a niicrophone/speaker component 50 which receives and transfers 

may be transmitted tn oiner converter 45 51 arid converted to sound by the speaker component 

r'^::3drg .r a\"c^o"ti "re^Id'bX slgna, processes sub-system 45 which can be repro- 
. gL^ed aTapproplte to perform appropria.e audio codec processing. Voice-band (VB) signals are conver,ed by 

'"';jsrd:.atc:prurrbrccD^^^^^^^ 

to the ra'oCuency codec 43. Once again the main body of the portable computing device need no. be involved ,n 
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this data transfer unless the user decides to monitor the transfer In that case, a software controlled process may be 
initiated whereby the video data is sent to the CPU of the mam body 21 o( the portable computing device for display 
before compression as well as to the radio frequency codec 43 for transmission allowing the captured image to be 
viewed while or before transmitting. 

s The multi-media module 22 is preferably mounted so as to be rotalable through at least 180" when connected with 

the main body of the portable computing device This may be achieved by hinging or pivoting or otherwise arranging 
a portion of the main body or by similarly arranging a portion of the module This positioning allows capture of the user's 
image while the user can simultaneously view the LCD screen display for received video data or images The rotation 
of the image capture portion of the module permits capture of images of objects in front of the user while the user is 

10 looking at the screen. 

The microphone and speaker combination may be arranged to face the user in a preferred, standard configuration 
of the device as a whole. The microphone may further be configured to swing or swivel away from the main body of 
the portable computer device and from the user holding the device if the desired audio data to be captured emanates 
from another direction. 

15 An appropriate arrangement including a pivotable rrKxJule head 22 and a swingable microphone boom 30 is shown 

in Fig. 12. In the embodiment shown an upper portion 21a of the main body 21 is hinged to the rennainder of the main 
body and rotatable around an axis A as shown by arrow A'. The multi-media module 22 is connected to the upper 
portion and the upper portkjn has been swivelled such that a CCD image capture devk;e 29 faces the user. The pivotable 
microphone boom 30 also extends from the multi-media module 22. It will be appreciated that a number of pivoting 

20 orientating arrangements can be provided, for exampfe a hinge or pivot coukd be provided within the structure of the 
module 22. and the module could also be arranged to rotate through ISO** about an axis transverse to axis A. Similarly, 
the microphone boom 30 can be pivotally nrraunted to the module 22 in any known manner. 

Accordingly it will be seen that the invention can be used to provide modular programmable multi-media facilities 
in the hand-held form factor by portable computing devices such as hand-held terminals or "portable digital assistants'. 

25 The invention can be used for CCD based bar code decoding (in one or two dimensions at least) by industrial and 
commercial users, for example for point of sale processing or inventorying; portable, cellular video conferences by 
travelling business users; and digital photography/image capture for insurance assessors, sales professionals among 
many other applications that will be apparent to those skilled in the art. It will be appreciated that the portable modules 
discussed above maybe used in cordless scanning implementations for example in point o( sale applications. Problems 

30 arise where such portable devices are not tethered in some manner as it is possible that they will be lost, rerr>oved 
from the store, or otherwise misappropriated. 

To overcome this, it is possible to put surveillance tags of a knovm type into the scanner such that if the scanner 
is accidently taken by a customer an alarm wiil sound at the front of the store as it would if any other product carrying 
such a surveillance tag was carried out of the store. 

35 Alternatively the scanner can have some form of internal alarm which sounds if the scanner is taken more than a 

predetermined distance from the base. Where the scanner communicates with the base by wireless communicatkxns 
such as radio communication, the software protocol managing the radio session could control the range finder and 
alarm. 

In order to locate portable scanners that have been misplaced an alarm or "beeper" can be placed in the scanner 
40 and triggered by a signal from the base controlled by, for example, a button on the base pressed by the user Accordingly 
when the user pressed a button the scanner could be located by following the noise of the sound. 

A further use for portable computer devices is the electronic mail box or mail delivery sen/k:e application. Referring 
to Figs. 13 to 15 the invention provides an improved architecture for electronic mail box systems including portable 
computer devices. The improved system uses a distributed message delivery service architecture, based on cooper- 
45 ating processes. Within a network a particular machine is designated as a server and its address becomes public on 
the local network. The server is responsible for delivery of mail and reception of mail and also provides other rr»achines 
on the local network with information regarding user message status, for example whether a message has been re- 
ceived for an identified user, in wrfiich case the message can be forwarded to the user. The remaining machines on 
the network are designated the client and carry out a corresponding process, in particular providing a user interface 
so to the distributed maW delivery service. For example the client portion can present various options to the user for 
example the options of hearing audo messages or viewing text or still images. The options presented will, of course, 
be based on the resources available to a particular machine, for example whether it has a sound card and/or graphk:s 
capabilities. 

Referring specifically to Fig. 1 3 there is provided a server 100 and a plurality (shown as 2 in the figure) of clients 
55 lOla.lOlb. The server 100 includes an antenna 102 for communicating with remote clients 101 a, 101b (for example 
portable computer devices), a transmission and reception module 103. a message coder and decoder 104 (protocol 
stack) and a processing module 105 (query engine) for handling queries from clients 101, for example regarding a 
particular user message status, accessing any such messages etc. Information is accessed from a memory 106 which 
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allowinq user interlace with the server 100 The server uu 

,o the neads o. .he Cien,. Tho client '11 ■ The modulo 110 will Include the hardware 

receiving module 110 conrvnunK^at.ng with ^ ^^^^^^ ^^^^^ recognized thai at least some ol tho (unctions 

necessan^ tor carrying out the "^"^'"'"'"f^^^^""^ "n sol^are Indeed, generally, reference to modules need 

provided t>y the module will be capable o '^^^^fammable so'wara arranged to emu^te hardware 

r,ot be to dedk^ated hardware but "^'^ ^9^"' providing user interlace. In 

-^o^-r:r.hV:rrdrrde^^^^ 

,4 displays the steps carried out by the ^"^^X graphics) avaifeble <xi the machine [step 120]. 

auto-cc^ligores Itsell based on the '-""/"fj^J^^^^y^T, establish^ between the client and the -ve' 1221 
The user logs in and enters a password [1 21 1 and « ^^^^^ , .^n. to the server for verMication 1123r 

at Which stage infomiatlon entered f"™^ '^^^^^S^^^'^f.^r^rprocedure is exited 1124] and must be recommenced 
„, however, the sen/er is not ready tor J^" 3, ^ „sef or password is unknown to the sen/er the 

at step 120 or step 121. After the user ^'^'"^ '^J^^^^^^jlf^,,! is re-Initiated Otherwise the opttons available .0 
process returns to step (1 21 1 and ""S-'" ^"'^ ^^^^fjl^ ^^^'^Irence .0 Fig 1 5 and displayed as headers to the 
the use, are retrieved [125) in steps *=™^,=«<^ " '^'^f J,, * ,^<,,,on type is determined [1 28]. 

user [1 26). The user then enters h,s '^^Jl and me se^c. yp ^ .^^^^ ^ 

The client assesses whether the user below with reference to Fig IS The client then 

,rom the server [130] in a series of steps '^^'^'^^^ ^^'^^^'^P^-^e.^ on the message type either displays 

determines the message type, lor example audio I awaits a further user selection. 

the text [1321 or plays the sound (.331 The "^J^^"^;^" "^J^^ge * a message Is created (1 34). recorded 
,.ats.epl1291,he user indicates that«,sno.des^^ovi^^^^^^ 9 ^^^^^^^ ^^^^^ 3,3,, 

l;orn%t%^n^^,~ 

n 27) and awaits a further user selection. example a keypad and display means for example an LCD 

Ihe client machine includes suitable mpu means Jor «^ messages, .n addition a 

display .0, the entry of user selection choices. '^"'/S?^ "-^^ o, audio messages A ponable computer 

speaker and microphone may be provided <°'2ll%lZ J^ .Cent 101 In that case, autoK=on.igura.k>n o. the 
device such as that shown in Fig 9 may. for i„3,r,ed »ito the main body 2. of the portable 

client is carried out partially in dependence on the type ol moau 

computer device 20. . , „ n,„ical "sen/er process" are shown. The sender operates as a continuous 

Referring now to Fig. 15 the steps of a ^'cal sj/^er p ^^^^^ ^.^^^^^ 

process but, in order to save system '^^^"^'^^^^.^'"st.abllshe and the server m^iitors the connec.K>n 

Accordingly in step (1 401. on initation. an open ^'^l^'^"^'^ subsequent steps but othen«ise continues to monitor 
,,411 If anyquenesare received (,421 the ^^X^neTer^er -wlkes-up^^ <^-'V .0 establish whch of the 

L c»,nec,ion (1411 On reception of a ^^^^^^^^^^^/^^^^^ data base sTorage 106 or mail use, agent 107 and if 
internal modules ol the server is des^nated 1' ^f' P"^^*^"^^ ^he request may be a HEADER which is sent .0 the 
the request is valid (1441 the request type ,s ''^•^"f '^^^^ ,,25, 1,^ [1261 shown In Fig. 14); accordingly at the 
Client I present user message ^-'^-^.'f "^^P^tfethev^l 47] is packaged for transport (1481 tor example at 
request for a header [1461 appropnate '"f^^'^^^^tiugi^e server then re.ums ,0 monitoring mode [1411 listening 
modules 1 04.1 03 of the sen/er and is sent to the client [ 1 4ai. 1 n 

•°«^,--r^rrere;:^rn:^^^ 
rh::rerh.'rdiCact^".^:3^^^^^^^^ 

'° T::;Z'TS:L H 42.147, are ca^ed out by the que^ engine 1 05 of the server, user message data being 
'^"rer'nt rep™ "X^^^^^^ - -^T^ ^'^ ^" '"'"'^'^ ^ 
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{although not exclusively) suitable (or hand-held computers with bask; network capabilities. The system thus resolves 
the problem of mail box locations as well as releasing the hand-held host and the data storage and retrieval responsibility 
by treating the mail delivery service as two cooperative and independent processors that communicate with each other 
using basic network protocols. 

5 In effect, unlike conventional mail delivery service systems, the distributed mail delrvery service uses the underlying 

network to actively present enquiries to the server regarding the message status relating to a particular user, rather 
than using a directory structure and relying on a file system. Because ail enquiries are directed to one server, multiple 
connections for a single user can be identified and refused, the server is the only point of connection to external entities, 
offering a more secure delivery system and the server offers a view of the mail delivery service to the end user whk;h 

10 is independent of the actual matter stored by the server. 

In additkxi clients are relieved of the responsibility of storing or directly retrieving any of the actual data. Messages 
are delivered via the network on a demand basis, that is when required by the user, and the client portion of the 
distributed nriai! delivery service simply translates user requests into a series of commands which are forwarded to the 
server in the form of queries. If the queries are validated the server returns the necessary data to a client in response 

*5 to the queries. By virtue of the separation of tasks the system designer gains the freedom to modify components of 
the system independently. For example it may be initially deckJed that the server should store messages using a simple 
mail box scheme, but if the capacity or speed or efficiency of the system subsequently needs to be enhanced as a 
result of the increased burden placed on it by an increasing number of users and messages, the server can revert to 
using a complete database management system. Any such modifications will, however, remain hkdden from the client 

20 portk^n and the client portion can effectively remain unaware of the underlying structures of the server indefinitely 

Similarly, the client portion may be modified for example to move from a character-based user interface to a graph- 
ical-type interiace in which case the server may remain unaware of the modifications as the bask; data query and 
exchange mechanism is unchanged, the server remaining unconcerned about the manner of data presentation at the 
client portion. 

25 Accordingly a voice mail delivery system is implemented. The client portion may run on a PC compatible platform 

although it could be ported very simply to other platforms. The server can operate on UNIX or DOS platfornns. The 
client requires less than 256kbytes of k^cal storage. 

11 will be seen, therefore, that the proposed delivery system offers multiple advantages over current mail box 
schemes, providing flexible and independent modules whk;h are simpler to maintain and modify and which offers a 

30 generic mechanism by which data transfers can be implemented over data networks. As it is a distributed system it 
does not require the presence of a network file system and simply relies on local storage. 

In particular, because a server is provided on each local networf^ tor dealing with the clients within a local network 
and also for communicating with other servers on other local networks the roaming capabilities of the system are 
enhanced. The distribution of mail processing between the various local networks is in contrast to the centralized hub 

35 system in conventional mail delivery systems and allows simplified and accelerated mail processing and transfer in 
combination with a roaming portable computer. 

Further aspects of the present invention will be discussed in conjunction with Symbol Technologies Inc. spread 
spectrum wireless networks: Spectrum One (operating at a frequency range of 902 to 928 I^Hz) and Spectrum24 
(operating at a frequency range of 2.4 to 2.5G Hz). However, the embodiments discussed are applicable to other wireless 

40 communications systems. 

Part 1: "symbol" Terminal Emulator Program (STEP) and pen -based mobile units/terminals. 

The "symbol" (a Trade Mark) terminal emulator program (STEP) is a tool used to format applk;ations for pen-based 
45 mobile units such as the mobile unit 21 shown in Fig. 9. 

An example of the Spectrum24 system is shown in Fig. 16. The STEP resides in the mobile units 21 and works 
with an enabler development system 160 on a host computer 162 to execute a predefined set of commands sent from 
the host computer 162. The enabler development system 160 includes an enabler server 164, an enabler application 
program interface 166 and a timer 168. The enabler development system 160 receives input from the Spectrum24 
50 access point unit 170. The host computer 162 is controlled by a terminal 172 to run host applications 174. 

The STEP provides the mobile units 21 with the intertace and logk; f unctkxis necessary to communk:ate over the 
radio network, and controls all input, output and display functions at the mobile unit level, including keyboards, displays, 
scanners and peripherals, and printer support. 

The STEP provKjes commands that allow the administrator to create a selection of data entry fiekjs fro the mobile 
55 unit operator. For example, these commands would permit the operator to: (a) enter data from a keyboard and scan 
bar codes; (b) send multiple messages to the host in the same transaction, and (c) control the type of data entered 
and validate entered data. Further, for display purposes STEP allows the administrator to (a) display data at any location 
on the mobile unit screen, (b) clear the entire mobile unit screen or clear a single line; (c) save and restore the mobile 
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operate longer between charges and e^lendtng thetr 'J"; displayed on the display screen 23 (shown 

By .ns.alt,ng STEP on the mobile ^1 °.rns ca^be -ea^^^^ p^y^^ ^^^^^ ^ ^^^^^^ 

IJ^^^Z::::^::::^'::.'^^^^^- a^t^d .r. .r on-nne ba,ch .ocess.. and erase a„ 
stored torr^s and determine the dale and tirre ol f ^'^"^^f ^ata files stored in the unit 21 : so.nd the 

The STEP enabled mobile I'^'o, the mobile oni, 21 Iron, .he host compute, 162. 

mobile unit's 21 alarm; interrupt mob.e unU "^^^^^ J^f^^,^"^,,^,, being logged on ,c the host computer 162 
rararysTra^rmerrsTw^dr computer 162 to the memory . the m<*i,e un. 21; and 

a packet ot data from he nr«bile unit 21 on 

step 200, then the access point 1 70 P'-^=^«V,h!. mS,te h^^^ access point and does the control message 

rar.=rr^.r;s';rr;^^^^^ « — — - — 
•-r:r;:rdrs':^^^ 

MAC address, detemiined at step 204 then packet has o g ^^^^^ ^.^^ 

:=;^:cLt::^rfuorpr^^^^^^^ 

-"Itthek^gte^addressmapplngtables^^^^^^^^^^^^ 

MAC address, determined at step 206 then the pa=l^^"^ ™ant ^o ^^^^^^ encapsulates the 

access point group (APG) and P'^f^^^f'^S "1;°^,",^,^ I^^^^^^^ the destination mobile unit's k^l access point, 
packet within an UDP packet with the ^ "^^""^'^"^'^^^^^.^^ determined at step 208, then the packet it lor- 
II the packet's destination MAC address is a ^'oadcast acW^ess^d ^^^^^^^ 

warded at step 222 on its wired « , ^'^^^^^^^^^ is encapsu^ted within a wireless link 

Z::;:^^::^^ trlte^ rl^lTstep 22. otherwise, .he pack. ,s ,on„arded on Us wired 

interface at step 212. 

P«rt 2: Assigning don,s,n. .n, ,P address.. ,o «M pen-6aW mo^Ue unU. 21. 

with the Spectrum24 drivers and P^°^«=^' f f ^- ^^ implementafon of domain and IP address assignment 

1 70 in .he target APG can be configured to use <»^« "^ard c<^ed d^'"^ ^1 
(without any timeout) the hard coded addre^es lo use by ea^^^^^^ ^^^^^^^ 

Another embodiment of the present invention 7°'''^^^,^.^^^^, configures .he mobile uniu 21 before 

embodiment is suitable for =^'-.ions where a system adm^^ ^ ^ 

rere:rr.Thr.:e^^";:^tdm~^^^^^^^^ addresses by referring .o a mas.er list maintained 

house, depot, etc. 
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The application-setection method allows for the dynamic adjustment of domain and IP addresses under application 
control across APGs and networks. 

A further embodiment of the present invention invotves the access points-assignment of domains and server- 
assignment o( IP addresses. This method is suitable when the manual assignment of domains and IP addresses is 
5 impractica! due to many mobile units 21 or due to the complexity of the network. 

AP -assignment of domains requires configuring access points 170 to allow for an automatic conriguration. Using 
the access point 170 access control list (ACL) features, security can be enhanced by giving the access points 170 a 
list of the MAC-Iayer addresses of all the mobile units 21 altowed. This list can be larger than the number of mobile 
units 21 actually being servced at any given time, allowing the timesharing o( the capacity of the access point 170 
'0 among a large set of intermittent use mobile units 21 . 

Server-assignment of IP addresses requires the existence of a mechanism within the protocol stack, supported 
by services and utilities in both the server and the mobile unit 21 . to allow dynamic alkacation of IP addresses. BOOTP 
and DHCP are two common mechanisms for dynamic allocation. 

BOOTP works by having a Hie on the server for each possible mobile unit 21. selected by the mobile unit's 21 
IS unique MAG-layer address, that provides the IP address to be used for that mobile unit 21 . 

DHCP works by having a database on the server that records the IP addresses that are in use (by MAC -layer 
address) and the IP addresses that are available for dynamic assignment. When a mobile unit 21 requests an IP 
address, the database is searched for the MAC-layer address. If an IP address Is already allocated to this nriobile unit 
21, the it is simply returned. If no IP address is allocated to the mobile unit 21, and one is available for dynamic 
20 assignment, it is allocated to the mobile unit 21 . recorded in the database and assigned to the mobile unit* s MAC-layer 
address, and returned to the mobile unit 21. The DHCP server can set to timeout when a dynamically assigned IP 
address has not been used for some time and return it to tfie available list or to keep I P addresses permanently assigned 
once allocated to a rrK>bile unit 21 . 

The domains and IP addresses can be stored in volatile storage, but would need to be reentered following a reboot. 
25 However, the necessary address information can be stored onboard the flash of the mobile unit 21 , or on the Spectrum24 
adapter card, or on RAM disks or PCMCIA storage cards. 

The AP/sen/er-assignment methods provide the ability to program ACL information via a personal computer at- 
tached to the same hardwired router as the access point 170. Further, the AP/server-assignment methods allow for 
automatic assignment of complying domain and IP addresses as needed, and allow mobility across APGs and net- 
30 works. 

According to another aspect the invention addresses the problem of the necessity of a specialized program for 
parsing and interpreting high density data records embedded in bar code labels. In accordance with the invention it is 
proposed to distribute not only the bar code data on a high density label, but also information describing how to create 
an interface capable of reading the data from the data record label. 

35 Implementation of the invention will be familiar to the skilled man in the operation of the Internet Web Browser 

suitable for reading, for example, Hyper-Text-Markup-Language (HTML) files. Those files are used to describe an 
interface to be built by Web Browser. In the present invention the mobile unit includes a reader or Browser for scanning 
a high density bar code label that contains a program script such as HTML. VB script or a specialized compressed 
version of either The script is parsed and interpreted by Browser which constructs a user interface at run time and 

40 presents it to the user. The user interacts with the interface by scanning data labels and interacting with any of the 
program's controls presented to the user to properly process the data According to one aspect a new data or interface 
level may be printed by the user that can be applied to the object being processed. It will be appreciated that, as bar 
code label densities increase, the capability of storing the actual interface and the data record in a single bar code 
label will appear. 

45 Fig. 18 shows the system of the invention in more detail. The system includes a Browser 300 to which bar code 

information 301 is input. An interface 302 is constructed at run time and an interface control 303 is provided. The 
Browser 300 further includes a bar code acquisition engine 304. a parsing engine 305. a printing engine 306 with a 
printed data interface 307 and a communications engine 308 with a communications input/output interface 309. The 
user interacts with the interface via a further interface 310. 
5o ft will be appreciated that the manner in which the information is encoded in the bar code label will be familiar to 

the skilled man. and that the software and hardware required will also be familiar to the skilled man. 

This system is particularly advantageous with respect to transportation and identification of goods. The shipper of 
the goods can distribute a program script label with the goods that is read by the receiver's Browser The program 
script label shipped with the goods contains the information required to alk)w the Browser to create an interface at run- 
55 time to read and process the data for the container of goods shipped. 

Logistical systems benefit greatly from a system such as this, because unidentified materials in the field can quickly 
be Identified and processed by any unit containing the Browser 

The administration of the hardware and software contained in these systems is greatly reduced, because the 
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^ , ^ ^ r,«vM Rrnwserleatures need to be distributed do the 
MUs need to be updated. All .n.ertaces are f '^'''^"'"^^^^.Xu'pose An infinite number ot d,«erent .ntertaces can 

rer:,:r rcis bTr r rr r::; 3 l,l bv sec^da. .o.a.o .nei. .u. ,ot st^n, 

application programs, ^ouioDed with a general purpose interlace reader application (Brows- 

oreTn^raTe -irr^a^ir^^^^ teadin^^toceesin, — n on t.e ac„,n. data 

,|,e is required. Only the p.ograrrt scnpt ^^e need ^^'^^^f^^^^, ^ script labels available to the user 

processed by a particular compute, -''-'''^'''"^^^Zn^t t^^^Z be^uL the intertace in.ormation needed to 
D,l1erent users of such a system can freely «'<*^"?l'dala^es themselves. Each user no longer needs a copy 
process the data files is distributed on ^ '^^^'^ 7^;^',";':,'^^^ the data label. 

of the specialized application P^°9-7 P^^j^^^.'t^^ided a ba, code scanning OLE (Object Unking and 

According to another aspect of t^f, ^^""^ J^f 
embedding) COM (Component Object l^odel) ob|ect to be a -plug-in- development OLE control 

AS discussed in mora detail ^^^^^^^Z^:::,Zl:P^Z.-p^oo... OLE automation object controls a 
extension. It thus becomes an ,n-p.ocess Of automation 1 ^^^^ ^ ^ 

bar code scanning device over a wreless ""^^'^^^'^^'f^, '^^'.less l«.l< to the OLE automa.ton object, 
collects the bar coda inlomtation, retu,T,,ng *^ '^^'^ .^e skilled man. In the present embod«,ent a 

The general principles of OLE oLE cont^ls are reniseable software components des^ned to 

scanning object is implemented ^^5:°^^ ~""°,,?3 are more powerful and more (lextole than prev«us systems 
work ,n containers that support OLE 2 0- OLE f f^J^^ustom Controls that they are replacing OLE controls 

heyo°^brarorirrcrare;app=^^ 

-L;^r7.°i;:;^==^^ 
:rar™:=rcr:::::!:renr^^^^^^^^^^ 

-%^TrSLt:chitecture.thes.nn,^^^^^^^^^^^ 

interfaces 404, each comprising ■^"'''P'« '"'^^^f,;^ ^^^^ 3 seamless part of the container's environment. Through 

In such a system the scanning control ^PP^^'^ ^^''^^J'^" rate with each other 
the exposed interfaces the two objects "^",3^^„„n,eates over a wireless l,nk 410 with a remote 

in addition, as sho^ in Fig. 20, ^J;"',"^ 2™canning cc^trol 401 sends commands over the 

computing client 411 to control the bar -"'^ '^^j'"^^^^^ j '4, 3d that sand, receive and synchronize ba, code 
wireless link 410 by creating separate "^"^^'p " \e OLE container 402 and control 401 communicate 

reader transactions over ».e wireless ,nk As f ^^33^ 4,5 ^^h communteatas with the OLE container 

via lines 414ato4,4f. The OLE control '^''''ll^'^^^^TATsaV^ a line 416. Each ol the transactton mreads 4l3a 
401 via lines 414a.41 4b and with a first ^.'^^^J^.^^.^^ qLE container 402. Each of the threads also outputs 

,o413d communicate alongarespect~e ine41^.o414f^^^^ ^^^^^.^ ,^^.^^3 3„ , 3 

through a respective first line 417a to 417d >° f^j^pa'^eh funcirxi 420. The transacti«i start dispatch 

.espact^e secc^d line 4l9a to 41 9d from ^' ^^^'^^^'^^l ,^ent 411 via a line 422 and a transaction complete 
,unctk>n418communicateswrtha,,ansportlayer42 -mer^^^^^^ ^^^^^ 3 

dispatch function 420 receives input from ''^^J-'^^^l^^'';^^ 3 3r,ival handler 426 and receives an input v,a 
corresponding transport layer 424 --^'-'l^^l^^;'^;^^^^^, handler 425 outputs via line 429 to a ba, -fa devK=e 
line 427 from a command complete ^and^' 428. The data am ^^^.^ ba, 

drive, 430 and the command complete "^f'^J '^^21^<A^^'^ as a ba, code reader 41 2 via a Una 432. 
code davK:e driver 430 communicates with the ^<^2"'"lTZ2L devek^pment tools like Visual Basic 4,0. The user 
AS a result users can develop appl^a.ions "-"^ writes necessary code fo, event noti- 

simply inserts a new scanning ob|ec. in.o '^•'"?'°fXtJZc^^r.X^^<^o^ scanning device over the wireless link 
ficaL and the scanning control ^^^-^'-f'^'^^^^^^^i^^L Liden, on Us local hardware The invention compr^es 

it:r::re.^nTrerer^^^^^^^^^^ 
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on a machine running a COM object In particular the archUecture of the invention allows control of the scanner through 
the wireless interface 

By virtue of the present invention there is in addition the capability of supporting future versions to be distributed 
via the distributed component object nxxjel architecture (DCOM) The interfaces between the control container and 

S the control itself are binary and can be implemented by the operating system as Remote Procedure Calls (RPC's) 
Accordingty the OLE control can be implemented as an Active-X control to control devices over an Internet or Intranet 
link This technology allows Web authors and developers to create a new generation of interactive Web pager and 
applications, for example f^icrosoft Internet Explorer 3 0 (Trade Mark). This implementation is of particular benefit in 
proposed systems whereby users will wish to integrate bar code scanning capabilities into their Intranet/lnternet-ena- 

10 bled applications. 

The Intranet arises from the application of Internet technology to provide industrial strength mission critical appli- 
cations to users within an organisation on an isolated LAN (Local Area Network) rather than for external connection 
to the gtobal internet. Single function handheld computing terminals can then be built that connects to the 1_AN and 
execute predetermined applications to reduce significantly the cost per client when installing a network system. In an 

IS Intranet system, mission critical applications reside on the sen/er, eliminating the cost of application deployment and 
lowering the cost of terminal configuratk^n. The data collected is transmitted and saved on the server so little or r>o 
local data storage is needed on the handheld terminal. It will be seen, therefore, that such a system provides an ideal 
forum for the OLE scanning control object discussed above. 

A conventional Internet link is shown referring to the schematic diagram at Fig. 2a. and block diagram of Fig. 2b 

20 and includes a remote terminal data devce 501 comprising, for example, a lap-top computer, a PC or a mobile unit as 
discussed in more detail below linked to a server 502 via a suitable link 503 which can be a telephone link, incorporating 
a suitable modem, a wireless link or a cellular telephone link anr>ongst other possibilities which will be evident to the 
skilled person. The server 502 is in turn interconnected via line 504 to the Internet shown schematically at 505. When 
the user wishes to access a web site the web site address is entered at terminal 501 and server 502 brings up the web 

25 site 506 at the given address from the Internet 505. Similarly when the user wishes to create a site, the relevant 
information is entered at terminal 501 and the site is created via server 502. 

Whilst the system shown in Fig. 2a allows centralised site access and creation, it will be appreciated in certain 
circumstances the system is cumbersome, for example where it is desired to create a site very quckly. In addition, 
whereas in some circumstances a user will simply know what information is sought, and will 'browse" through the 

30 Internet to find a site containing that information, in some circumstances the user may be entirely aware of the exact 
site which he wishes to access irrespective of the information contained at the site. In that case the centralised system 
shown in Fig. 2a can give rise to unnecessary delays. 

An improved system according to the present inventKDn is shown as a block diagram in Fig. 2c. Briefly within the 
client terminal 501 itself suitable server software 502 is retained. Accordingly the client is able to create an Internet 

35 site directly, the Internet site 506 being stored at the sen/er again directly at the terminal 501 The client/server then 
accesses the Internet 505 via a line or wireless link 504. As is well known, the Internet can be accessed generally by 
access points AP^ to APj^. 

As a result the invention allows a Internet site such as a web site to be set up at the terminal without the requirement 
of accessing a dedicated server, as appropriate server software is included at the client terminal When a third party 
40 wishes to access the site, they will have or be able to obtain details of the client server address and can thus access 
the client server via the Internet. 

A particular implementation of the invention arises in relation to clientyservers provided in remote, mobile terminals 
communicating with the Internet via an access point with which it is in wireless communk:ation. In that case data is 
entered at the mobile unit, generally relating to the physical environment at which the mobile unit is presently located 
45 such as an image of the surrounding scene. Users wishing to access that data merely need the client/server address. 
The address is entered at the relevant access point to the Internet and the site is putted up directly from the client/ 
server. It will be seen that the client/server can include a home page wh\ch is actually pulled by the user, the specific 
sub-pages at the site being accessible via the home page, once the home page has been accessed. 

The system can use a data terminal of the type designated generally 510 in Fig. 3a. The centra! elements to the 
so data terminal 510 comprises a digital camera having a lens 512 and a wireless Internet link 518 

Digital cameras are well known and the detailed structure will be apparent to the skilled man such that a detailed 
description is not required here Briefly, however, the digital camera includes a lens system 512 for focusing an \mage 
onto a CCD (charge coupled device) array. The image is thus pixelised and encoded, for example as a bit stream. The 
encoded signal is decoded and displayed on a visual display screen 514 or output as hard copy. A 'still" image is 
55 obtained in the same manner but by recording an instantaneous image. The majority of the components of the digital 
camera are not shown in Fig 3a for the purposes of clarity. A CCD camera is preferable over. say. a laser camera as 
images can be recorded from a greater distance. 

The data terminal 510 further comprises a keyboard 516. In order to record an image the lens 512 of the data 
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^..(^rpihlv disDlaved on the visual display screen 514 
„,^,„3, 510 is d^aced a, me scene ,o '^e receded Th^ '^^'^^^ ^.^ssed and a s„„ ,mage .eccrdec. 
When a des.ed image ,s isolated a button, lor --^P\l°^^^.^JZes var.ous optKxral and required componems. The 
,n the erribodiment shown, the data f ° '"^^ s^which. as discussed In more de.a,l below, relays the 

nnncLl required component ,s a w,.eless s^..al.rans,^«e^^^^^^^ 

recorded rmage lo a romo.e access point for recorded scene, a barc<xJe reader 522 allowing 

a microphone 520 lo, recording, lor e>cample. a verbal ^^^^^ 'P"°" °' ' ,,^3, ,r„e,1ace 524 lor downloading o( ,n(ormat,on 
aire nauve o, cor^plementary opera„on o. .he '^-'-^.'-^^^^^^^.^.X L^.e or Cher .,nK and a pr^.er output stot for 
! n the data terminal 510 to a terminal fo which ,t is J „ ^^^e detail below, a bar code symbol 

output ting a ha dcopy o. the image, add„i<^al ^^.^^.t t e t-r:ina, lurther includes server sonware al- 

n^rrntative ot the stored i.T«ge In addilKxi. as discussed abov«- ^^g^pie, recorded images or sounds Iron. 
; rX o- a web sue at the term^a. The '"J'J^^^^.^^.Z::'^: ...r. recorded verbal commentajy^ 
he environment o( the terminal together «'* '"P ;^*'^7g,obal positioning system (GPS) of a loiown type. The 
A further feature that can be incorporated info ^'T/' ^ As a result the specific geographK^al locat^n 

-••'^.T^^rj^tzfjsss:-.^'- -. " - »" — ~" 

the purposes of clarity, are not repeated here. 3^ a^^n, ol data traffic over the 

n order to minimise costs the -<«° ^'^et exar^ple by select^g a communteation route «hich u rlisesthe 
hlQhest cost oommunicatton links This can be done '°'^^^"^P^^,^ .^m can be introduced ensuring that co.™t,u- 
cheapest available lines Where this can lead ,0 ^^'^^ cost optimised basis whereas those Signals lo, 

.,ir,n^ in respect of which delay is unimportant can be sent on example whe,e wi,eless communication 

~he speeTonransmission is important are ^^"l^^^^^^^'J^: information can be down^ded phys- 

Tves ise to high costs as against physical h.ertace -^"^''^^^^ and gencal cost burden. 

?cl«y f,om the terminal fo a cradle fo reduce the P°"^' P^a^^n^ement disclosed in US Appltoalion Sanal No 
"An alternative terminal configurat»n can be l^^^!? °" '7^.^;^,^ describes a modular type terminal having in^ 

-rs;:rcanbeusedforcoverageofnewseve...^^^^^^^^^^^^^ 

diseasing where various mobile un.ts are ^"""^^"^ ^ser is automatically billed lor accessing the sUe^ t 
could further incorporate a pay-per-view type -Vs'^m whereby m ^ ^^^^^ ^ ^, ^ 

will be seen that many other «PP''-'''"%'rsLd ac tu^Hy on tocation at the incident rather than relying on transfer fo 

Accordmg to the embod.ment any suitable form ot w^eless com ^^^^^ d 

.0 ternet caTJut,,.sed. Such systems are points. Known aigorrthms can te 

to receive communications from mobile units are '^^^^^'J^^^^^jeation can itself be by radio waves or an op K:al 

b:rrr;;=^^^^^^ 

"-t,:;rC:r..a,.wcharioftheope.ti..t^^^^^^^ 

exar^ple an imag^ =■ ah audio recording is caP'"'^^ J.^.^ 51,4 the encoded data is pr<^essed fo create 
beCdered as a web page, .or example ''V --tKig a^t ma^^^^^ P ^^^^^ 'Telve^ 
a suUabte web page according fo the at the terminal. When a page access '^^^"^ 

process can .hen branch fo sfop ^"f "t^;'^ P"^^"^ ^^l, terminal .he page is displayed at '^^ '^^ 
at 5118 by a remote user called up the ^'^'^ ^"^'^^^'"^ 5^4 also allowing a specific page address to be created 
According fo an enhanced system, the The address and details o. the page -^o^^^^^; 

lor »ia panteular data stored in the given P^^^^^^^ ^h s allows a menu to be created lor the terminal '^a. more 

=eTaoTrsrr=^^^^ 

h r:== srThrsr^ rsrw:-:,:. - eLy^ opera„on with no programming required and ,n 
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particular no HTML requirement. An instantaneous web page can be set up using the server software, the image to 
be displayed being stored simpiy by pointing the terminal at it and 'clicking". Once again, the system can be designed 
with cost optimization in mind, ensuring that a minimum amount of data traffic occupies high-cost communication links. 
Referring to Fig. 3b one possible implementation of an alternative embodiment of the present invention is shown. 
5 Where, for example, the police or other authorities, or an insurance operative wish to record details of a scene shown 
generally at 530. the image is captured as a still digital camera image by the data terminal 510 in the manner discussed 
atxDve. The stored image is encoded, for example as a bit stream and the brt stream is transmitted or relayed via the 
transmitter 518 to a remote point. 

In the embodiment shown the image informatKxi is relayed from transmitter 518 to an intermediate booster trans- 
mitter 532. This can either be one of a network spread across an area or can, for example, be carried in the data 
terminal user's vehicle or a carrying case. The use of a booster transmitter 532 reduces the broadcast power require- 
ments of the data terminal 510 al towing nrx>re space to be dedicated to data storage/processing means or accessories, 
and increasing the battery life. It will be appreciated that the booster transmitter is. however, optional and in many 
cases will not be required. Transmission can take place via a RF wireless link microwave or other suitable wireless 
'5 communicatkxi method. Where the vehicle is part of a larger GPS monitored tracking system the arrangement of the 
present invention can be a module incorporated into the system. 

Either the transmitter 518 in the data terminal 510 or the booster transmitter 532 relays the image information to 
an access point 534 including a receiver for receiving the relayed information signal. The received signal is input to a 
processor/data storage/decoder device 536. The image can then be transferred to any desired device, for example a 
20 central data storage device for the user to access on return to his premises (for example an Intranet or LAN), or a news 
and information network (such as the Internet) where ft is desired to broadcast the image, or to a police or other 
authorities' informatk^n database where it is desired to record and document the image. The transmitted signal from 
the data terminal 510 may also include information such as the desired destination of the image, additional information 
relating to the circumstances, encoded information representative of recordings of any verbal messages or recordings 
2S of sound messages further explaining the circumstances as recorded by the microphone 520. Information relating to 
the circumstances, or the destination of the inr^ge can be input via keyboard 516. 

Where the web page is created on site at the terminal using a internal server, the transmisston system described 
above can equally be used for third party access to the web page. 

A block diagram showing the components of the data terminal 510 is illustrated in Fig. 4. The data terminal includes 
30 various inputs comprising suitable transducers for converting the input signals to electronic signals. The inputs include 
the digital camera input 544 including a CCD array transducer, an audio signal input 546 including a microphone 
transducer and a bar code symbol signal input including, for example, a CCD array Each of the signals is input to an 
encoding or digitising sub-processor respectively 550,552,554, and the processed signal from each sub-processor is 
transferred to a data storage and processing device 556. The data is stored, processed and relayed as appropriate to 
35 various outputs. Data relating to the image captured by the digital camera 544 and, as appropriate, any bar code data 
or audio data is transferred to a transmitter module 558 and is transmitted as described atxive at output 560. A hard 
copy of the still image, or, as discussed below, a bar code symbol representative thereof is output via printer drive 
module 562 and output 564. Where it is desired to download stored information via a physical interface this is done at 
output 566. In addition the data store/processor 556 receives information input to the keyboard 516 via a line 568 and 
40 sends the image from the digital camera input 544 to the visual display screen 5 1 4 via line 570. The system as a whole 
is powered by power supply 572, for example a battery. Where the terminal is configured to create a web page on site, 
a server can be incorporated in hardware (or software or a combinat kDn of hardware and software) as shown at 557. 

Accordingly it will be seen that in one aspect the image data can be captured automatically and transmitted to a 
common database accessible to authorised users. The images could be transported and/or accessed via video servers. 
45 collaborative work group software and distributed multimedia, and implemented by desktop video teleconferencing. 
Processing of the image can be carried out on the raw data once it has been transmitted to the main network, allowing 
a further reductkDn in the processing requirements and hence the power and space requirements for the data terminal 
itself. 

A partk;ular advantage of using a digital camera is that the inr\age can be stored at high to medium resolution and 

50 transmitted electronically with a minimum of intermediate processing. 

It will be seen that a wide range of applications are available, in particular relating to industries generally in which 
photographic (digital) images are regularly taken in the field. An atternative to the insurance claims documentation 
application discussed above, where bids/estimates were involved the item in respect of which the bid/estimale is pro- 
vided, documenting for example the work required on the basis of which the bid or estimate was based could be 

55 recorded. Similarly where repair work or improvement work was contemplated, an appraisal could be made taking into 
account stored images. The system could be used as a general aid to documentation of items or circumstances. As 
discussed above, the system could be implemented in law enforcement For example the scene of a crime or an 
accident could be stored and relayed or accessed. Indeed felons could be photographed and the image compared 
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by minimising ,ransmi=sions over h,gh-cos. 3,, „„er applications .he system includes panicula, 
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according to the eventual cost of the system, for example a slower and hence cheaper microprocessor can be incor- 
porated For more high-end applications the data terminal could additionally include an SRAM card to store the still 
images In addition the visual display screen 51 4 can. as shown in Fig 6 include LCD (liquid crystal display) capabilities 
Accordingly using a suitable pen 100, the image can be altered lor example by ringing or otherwise highlighting areas 

5 of interest, the alterations being represented on the LCD display as 5102 in Fig. 6. The alterations can be deleted or 
revised additionally using the keyboard as appropriate. 

The range of implementations, and the speed and efficiency of the system can be further enhanced by also incor- 
porating bar code reader capabilities into, or in conjunction with, the data terminal. The construction and applications 
of bar code readers will be well known to the skilled man and do not require a detailed description here. Briefly, however. 

10 a bar code symbral comprises one or more rows of light and dark regions, typically in the form of rectangles or. for the 
case of two-dimensional codes, in the lorm of a two-dimensional array of light and dark spaces. The dimensions of the 
dark and light regions indicate encoded information to be read. A bar code symbol reader illuminates the symbol using 
reading beam generating means and senses light reflective on the coded regions using reading beam detecting means 
to detect the dimensions of the coded regions. A decoder decodes the detected encoded information. Known symbols 

IS which include, for example, UPC/EAN. Coder 1 28, Codabar and Interleaved 2 of 5. 

One known type of bar code reader comprises a data wand as disclosed in US Patent No. 4.471 .218, incorporated 
herein by reference. 

Fig. 7 shows a data terminal 510 of the type described herein above further incorporating an optical reader 5110 
incorporated in the data terminal 510. The reader 5110 includes reading beam generating and detecting means and 

20 the data terminal 510 includes processing means fondecoding the detected encoded information. The reader 5110 
may comprise either a 'flying-spot' laser scanner including means for scanning the reading beam or a "field of view' 
optical reader including a CCD array as detector Both types of reader will be well known to the skilled reader and a 
full description of the components and operation is not provided here. 

It will be appreciated that a wide range of implementations can be envisaged for the data terminal 510 shown in 

2S Fig. 7. In particular it may be useful in many circumstances to be able to read information encoded in bar codes to 
adduce additional information to that retrieved by the data terminal from the external environment. 

A particularly advantageous embodiment is shown in Fig. 7. In particular a book or other printer matter 5114 is 
provided which can be carried by the user including printed bar codes 5116 whk;hare read by the reader 51 10 and the 
information contained therein utilised by the data terminal 510. As discussed in more detail below, the data terminal 

30 510 in fact comprises an Internet server capable of creating a web site at the data tenninal carrying, for example, 
information relating to the external environment around the data terminal for access by users elsewhere on the Internet. 
In such circumstances the terminal might conventionally wish to download executable code from a host machine using 
an agent implementation language such as Java (a trade mark) This system can be cumbersome and time consuming 
in view of the level of communk;ations required between the client and xhe host. The present invention solves this 

35 problem by storing the executable code (applets) in the form of two<limensional high density bar codes 5116 in the 
book 511 4, Each bar code symbol 5116 is identified by a suitable short title or other identifying information in the book. 
When it is required to access an applet the user is merely required to read the two-dimensional bar code using the bar 
code reader 5110. and the executable code is immediately downloaded to the data terminal 510 for the data terminal 
510 to use it as appropriate. 

40 The invention allows the user to carry a conventional book - for example having five hundred pages of 2-D applet 

codes. Such a book would not be cumbersome and would indeed be attractive to many users. The system allows 
greatly accelerated downloading of applets in as tittle as fifteen seconds Conventional downloading systems woukj 
still be waiting for connection to the host in that range of time scale. 

It will be appreciated that any suitable executable code could be stored in a desired language in the two-dimensional 

45 bar codes 5116. A wide range of different applets could of course be stored according to this system and indexed 
appropriately. Indeed the system could be used for fixed or dedicated clients as well as the remote, mobile client data 
terminal shown in Fig. 7. 

It will be seen that the data terminal can communicate with any suitable data network, for example an access point 
to the Internet, or to a closed dedicated system relating to the user or to which the user subscribes together with other 
so users. Communication can be by way of RF communication or. if appropriate, infrared or microwave communication, 
or any other suitable wireless communication method. 

it will be appreciated that any of the features discussed in relation to one embodiment can, as appropriate, be 
incorporated in any other embodiment without departing from the teaching of the present specification. 

As used in this specification and in the appended claims, the term "indicia' broadly encompasses not only symbol 
55 patterns composed of alternating bars and spaces of various widths commonly referred to as bar code symbols, but 
also another one or two dimensional graphic patterns, as well as alphanumeric characters. In general, the term 'indicia' 
may apply to any type of pattern or information which may be recognized or identified by scanning a light beam and 
delecting reflected or scattered light as a representation of vanations in light reflectivity at various points of the pattern 
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or information. A bar code symbol is one example of an "indicia" which the present invention can scan. 

An embodiment o( an optical reader to be used in conjunction with the present invention is shown in Fig. 22. 
Although a pen-type optical reader (otten known as a "data wand") is shown it will be appreciated that any other hand- 
held configuration would be appropriate lor use in conjunction with the present invention. Although specific construe- 

5 tional details are also discussed in more detail below, it will be appreciated thai data storage/processing elements and 
optical reader elements of known type can replace the specific components discussed in a manner that would be well 
known to the skilled man. A discussion of pen-type readers is found in US 5,506.392, commonly assigned herewith 
and incorporated herein by reference. 

The pen -type optical reader (henceforth referred to as a "wand reader") is generally referenced 690 in Fig. 22. It 

10 will bo appreciated that the exact shape of the wand reader as illustrated 690 may be exaggerated, for example in 
wkith. in order to show more clearly each of the principal components and how they interact. In the embodiment shown, 
the wand reader 690 comprises a ball-point pen 691 ,692 together with the optical reader 693 itself. The wand reader 
need not actually have writing capability, or may be in the form of any suitable writing implement such as a pencil, a 
fountain pen. a marker pen and so forth. Indeed the optical reader sub-system discussed in more detail below can be 

'5 in a modular form insertable into a suitably configured writing implement housing of any desired type. 

The writing element of the wand reader 690 is shown schematically as a ball-point pen cartridge 691 together with 
a projection/retraction mechanism generally designated 692 and of any suitable known type. Evidently it is desirable 
to reduce the size of those elements 691.692 as far as possible to allow maximum space tor the reader module. 

The reader module is generally designated 693. The components and construction of the module 693 will be 

20 generally well known to the skilled man and are described only briefly hereafter for the purposes of completeness. The 
reader module 693 includes a light source 694, for example, a laser or LED and a reflector 695. A reading beam 
generated by the light source 694 is reflected by the reflector 695 out of a reading window 696. The reading beam is 
reflected by a bar code symbol generally designated as 697. passes once more through the reading window 696 and 
is received by a detector 698. Preferably the reader module 693 is a field of view reader in which case the mirror 695 

2S is a fixed mirror and the detector 698 comprises a CCD (charge coupled device) array Of course in certain implemen- 
tations a scanning system may be used in which case reflector 695 is driven by a motor schematically shown at 699 
for scanning motion. The light source 694, detector 695 and, if appropriate, motor 699 are connected to a processor, 
control and data storage element 6 100 in conjunction with a power source 6101 . The processor element 6100 controls 
operation of the various components and also acts as a data storage and processing device for bar code information 

30 read by the module 693. As discussed in more detail below, it is desired to down-load the information stored in processor 
element 6100 at a later stage to an external device. Accordingly a data output port 6103 is provided fed by line 6102, 
preferably adjacent to or in conjunction with the reading window 696. The wand reader 690 may also be used as a 
laser pointer in one embodiment, wherein the output reading beam is used to highlight desired elements during a 
presentation. 

35 A particular implementation proposed according to the present invention for the wand reader 690 occurs in relation 

to consumer information access as shown in Fig. 23a. For example where a consumer 6120 carries a wand reader 
690 and is in a retail outlet selling products 61 21 . each of those products may carry a bar code symbol 6 1 22 for example 
in UPC format. The consumer 6120 may be interested in purchasing the product 6121 but may not be willing to commit 
until further information is available. There exists, therefore, a risk that the consumer will forget about the product or. 

40 as previously, it may be necessary to rely on a consumer 6120 chancing upon the product or additional information 
relating to the product, and his memory being jogged accordingly. 

According to the present invention, however, the consumer 6120 can read the bar code symbol 6122 using wand 
reader 690. The bar code information is stored in the processing element 6100 and, to the extent desired, processed. 
In particular, information contained in the bar code symbol 6122 relating to the product 6121 is stored. As a result the 

45 consumer has an automatic reminder of the product he wishes to purchase as well as information relating to the product. 
Evidently, wtiere the consumer 6120 sees more than one product of interest, the relevant information can also be 
stored, the storage capabilities of the wand reader 690 being limited only by the storage space in the processor element 
6100. 

A particular implementation of the present invention allows the consumer to subsequently down-load the infomna- 
50 tion stored in the wand reader 690 in a manner described in more detail betow. In particular the information can be 
down-toaded to a personal computer or other access point to a computer or data network. The downloaded information 
can then be used in various different manners. For example the product can be ordered or additional information 
concerning the product can be accessed. A particular implementation proposed under the present invention is that the 
bar code symbol accompanying the product contains sufficient information for the personal computer or access point 
ss to the computer network to access a site on the ad (or comparable data storage system) This site can contain additional 
information concerning the product, information concerning related products, price information, cross-references to 
further related sites, and the capability of ordering and paying for the product. This greatly simplifies the purchasing 
process, allowing for example a price check and also ensures that the consumer does not forget a product which has 
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caught his attention 

In acJdiiion, (urxher inlormatran can be derived according to the present invention. For exannple the popularity o( 
the product can be assessed for future marketing purposes Preferably the reader wand 690 has a dedicated user and 
carries user identification information such as credit card number, or other identification carried under an approved 

5 system. As a result, during purchase of the product details o( the transaction can be based on that information. In 
addition a customer profile can be built up based on the consumer's buying patterns. 

The access point can be located within the retail outlet allowing the consumer 6120 to access the information on 
site and make a purchase decision before leaving the retail outlet. Suitable access points are discussed in more detail 
below. It wili be seen that the barcode symbol can be carried on the product, or as shown at 6123 on the shelf adjacent 

10 ihe product. Alternatively the products coukj be displayed graphically on a chart and the bar code symbol shown on 
or adjacent the product on the chart. 

It will be seen thai the system can be extended to other applications. For example where an abstract of text is 
printed together with a bar code symboJ, the bar code symbol can contain information whk;h, when down-k>aded, can 
provide access to additional or related text. Assuming high enough resolution, the bar code symbol can even be read 
off a VDU or other visual display system in a closed system in order to access additional information on the Internet. 
The bar code symbol can folkaw any appropriate protocol, for example UPC or EAN and is translatable into the Internet 
Universal Resource Locator (URL). 

A further application for the system is described with reference to Fig. 23b. A catatog 6278 which shows a product 
6294 and also includes various data relating to the item number 6282, the quantity 6284, the color 6286, the size 6288 

20 and other information 6290. In addition bar coded shipping information is stored at 6292 and payment method at 6293. 
Such a catalog is of use, for example in home shopping applications. The catalog can also carry a bar code identifying 
the caller at 6280 which information can be used for consumer identification at the purchasing stage. The particular 
implementatkDn according to the present invention requires suitable down-loadable product informatkxi to be stored in 
the bar code symbols. In particular, the item number 6282 can in fact be in the form of a suitable computer network 

25 site address. Alternatively the computer network site address can be stored at the other information field 6290. The 
remaining bar code symbols may not be required, as the informatkjn can be stored at the site address, but the em- 
bodiment shown altows alternative implementations dependent upon the hardware available to the user. 

The user scans the wand reader across the site address ftekJ and, if necessary, across the user identity field 6280 
and down-loads the stored information to an Internet (or other computer network) access point The remaining product 

30 information is available at the Internet site and the options such as quantity, color, size, shipping method and payment 
method can be input at that stage. Accordingly a simple catalog-based home shopping system can be set up. It will 
be appreciated that such a system can be introduced in various environments, for example when a passenger is in an 
aeroplane a suitable catalog can be provided. Once again the system alkjws the consumer to consider carefully what 
products they should buy on the basis of all available information, and also provides a useful prompt or reminder 

35 concerning products which have caught the consumer's eye to which the consumer is not yet committed. 

Where the bar code symbol is for use in conjunction with the a or parallel system, the information contained in the 
bar code symbol effectively comprises an a address. When that information is down-loaded to a personal computer 
(he personal computer communicates with a dedicated server which captures the a address and user identification 
information and re-routes to the relevant product information site, for example a web site for information retrieval and 

40 delivery to the consumer's personal computer Accordingly, the down-loaded information would enable the PC to go 
directly to a relevant home page or a relevant sub-page. A resolution server on the system could be used to collect 
information from all users, not only for information purposes but also for billing and routing purposes. 

tt wilt be recognised that alternative systems to the Internet, and alternative access methods are envisaged. For 
example the Internet could be replaced by an Intranet or a local area network (LAN), accessible by a limited number 

45 of users restricted either geographically or by some form of access authorisation. Instead of being down-loadable to 
a PC which processes the site address information, pulls up the authorization site and displays the product information, 
alternative access points are envisaged. For example, following a system such as the Citrix (TM) system, the down- 
loading could be merely an access point or terminal with minimum processing capabilities itself. The terminal transfers 
the site address information to a host computer which carries out the principal conversion to a URL. accesses the web 

50 site and transfers the information back to the terminal for display. In that case the terminal acts as little more than a 
display and input/output device. It is envisaged, therefore, that the system could embrace the new generation "network 
computers" working on this principal. The effect of such a system is a considerable change in the architecture of the 
system allowing reduced costs to the consumer who need only buy the low level terminal for connection with a host 
computer linked into the main network. As a result the proposed invention is yet further desirable and accessible to 

55 the consumer 

Various alternative wand reader configurations are shown in Figs 24 to 26 Referring firstly to Figs. 24a and 24b 
a reader wand 6130 includes a pen assembly 6132 including a ball pen cartridge for example of the type sold under 
the trade mark Zebra F-refill and an actuating mechanism 6134 of a known type rolatable to extend and retract the 
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ball pen cartridge The wand reader 61 30 turlher includes a trigger 61 36 manuaWy actuabie to enable a scan together 
with a cooperating internal switch 61 38 under, for exannple. code ITT KSC 421 . The reader wand 61 30 .ncludes a wand 
tip 6140 for reading a bar code symbol A data output point is also provided at 6137. The system is powered by a 
battery 6142 of any suitable compact type. Also included is a beeper 6144 or other audible device which can sound 
5 to .ndicate to the user that a bar code symbol has been successfully read, that the battery power is low. that there is 
little memory space left and so forth. Different audible tones or sequences of audible tones can represent different 
warning signals. In addition the wand reader 6130 can include a screen (not shown) carrying information as to the 
status of the wand reader and any instructions for - thereof. 

Figs 25a to 25c show a slight variant in which, w lere appropriate, the same reference numerals have been used 
10 as for Fig 24 It will be seen that the exit window for the reader (here shown as a laser scanner at 61 31 ) is in an inclined 
face relative to the longitudinal axis of the reader wand 6130. allowing improved ergonomics in reading a bar code 
symbol. The reader further includes a grip 6133. for example made of leather, around a portion of its length allowing 
improved user grip and comfort. 

Fig 26a and 26b show a further alternative configuration schematicalty once again using the same reference 
15 numerals where appropriate as in Figs. 24 and 25. Various methods of down-loading the information are contemplated. 
Two approaches are shown in Figs. 27a and 27b. In a preferred configuration shown in Fig. 27a a personal computer 
is shown at 61 50 being of the portable type although a fixed type PC will also of course suffice. The personal computer 
61 50 includes a l^eyboard 6152 and a screen 61 54 and can generally be of conventional type. The personal computer 
6150 includes a data input port 6156 arranged to communicate with the wand reader data output port 6103. In the 
20 embodiment shown, the output port 6103 of the wand reader 690 is touched against the data input port 6158 on the 
personal computer 6150. Touching the input port 6156 firstly commences the down-loading sequence and secondly 
albws accurate and rapid communication between the wand reader 690 and the personal computer 61 50. The interface 
between the wand reader 690 output point 6103 and the data input port 6156 can. for example, be of the "memory 
button- or -touch memory- type for example as sold by Dallas Semiconductors. The actual interface ts of well known 
25 type and in effect the information stored in the wand reader 690 is communicated to a memory button 6103 provided 
at an appropriate point on the wand reader 690. The information is converted to a suitable form for transmission at the 
memory button 61 03 and. on contact with the data input port 61 56 of the personal computer 61 50 the transmission .s 
activated The data input port 6156 is configured to receive and convert into a suitable form information transferred 
from the memory button 1 03. In particular the information can be transferred in the form of a series of electronic pulses 
30 representing bits Such a system gives rise to a simple and substantially error-free interface allowing a user to down- 
load information stored in a reader wand 690 to a personal computer 6160 quickly and accurately 

As will be appreciated, various other down-loading methods are contemplated within the ambit of the present 
invention For example as shown in Fig. 27b a fixed-type personal computer 6160 including a keyboard 6162. a display 
screen 6163 and a mouse 6164 includes a microphone 6166 which receives an audio signal from a corresponding 
35 speaker data output 6168 on a reader wand 690. A button (not shown) or other switch can be included on the reader 
wand 690 to activate transition by the speaker 6168. The information stored in the reader wand 690 is converted to a 
high frequency audio signal at the speaker 6168 which is received by the microphone 6166 and decoded. Of course 
the transmitter can transmit other forms of radiation, for example it can be an optical or microwave transmitter with a 
suitable receiver being provided on the personal computer. 
40 Where the transmitter is optically based it can utilise IRDA (infrared) standard communications implementatron as 

will be known to the skilled person and as currently available on many "laptop" computers The optical transmission 
can be at the "blink" (repetition) frequency of the pen illumination source. 

Yet a further down-loading system is shown in Fig. 28. A dedicated data down-loading port 6 1 70 includes an onfice 
6172 for receiving a reader wand 690. The port 6170 communicates informatbn down-loaded from the wand reader 
45 690 via a line 6174. Referring to the sectkxial view shown in Fig. 29. it will be seen that the port 61 70 includes a data 
receiving interface 61 74 of any of the types described above which communicates with the reader wand 690 for down- 
loading of information. Down-loading can be contact activated by contact between the wand reader 690 and the inter- 
face 6174 or activated by pushing a button or other switch (not shown) on the wand reader The interface 6174 com- 
municates with a processor 6 1 76 for converting the down-toaded information if necessary into a format appropriate for 
so a computer network, and the information is communicated to the computer network via line 61 73. 

It will be appreciated that line 6173 can comprise a wireless link or a telephone line.in which case an appropriate 
modem can form part of the port 6170. 

It will be seen that all of these methods comprise a user-friendly system for down-load.ng scanned information 
from a wand reader. Use of a data well-type port of the type shown in Figs. 28 and 29 is particularly suitable where it 
55 is not desired to rely on the consumer having a PC or other home access to a suitable computer network. The port 
can for example be provided at a retail outlet or other point of sale. It should be noted that the wand reader can also 
be writable via the data port, personal computer or other means (even a bar code symbol itself) to input user information 
of the type discussed above. This would facilitate short term usage of a wand reader allowing a given user to input 



31 



EP 0 837 406 A2 

information temporarily lor the duration of his or her use of the wand reader. 

In an alternative ergonomic embodiment the reader includes the components discussed generally above but is in 
a slightly different configuration. Referring to Fig 30a and 30b the reader 6200 is approximately the size of a conven- 
tional pen but. in cross-section to its longitudinal axis, is substantially square. Furthermore a scanning window 6202 

5 is provided substantially at the top of one of the side faces rather than at the end itsett. Referring to Fig. 30b it will be 
seen that an alternative reading configuration is thus achieved whereby the reader 6200 is held substantially parallel 
to. rather than substantially perpendicular to a page 6204 to be read. Preferably in its embodiment, a display window 
6206 and on/off trigger 6208 are provided substantially at the top of the opposing side face As a result the trigger 6208 
can be controlled, for example by the user's thumb, with optimum ease lor ergonomic reading. Simiiariy the display 

10 6206 can be easily read by the user. Of course a more complex keytDoard and/or display layout can be incorporated 
as appropriate. 

Fig. 30c shows impartial cross-section internal details of a reader such as the one shown in Fig. 30a and 30b. It 
will be seen that the arrangement shown in Fig. 31 includes a rounded front end. In practice this arrangement can in 
fact be circular in cross-section or square in cross -section as shown in Fig. 30a and 30b. It will be appreciated that the 

IS arrangement shown is not necessarily to scale. At the rear end 6210 of the reader 6200 one or more power cells 6212 
are provided and retained in place by suitable means such as a threaded cap 621 4. Mounted on a board 621 6 for ease 
of assembly are the principal reader components including a laser diode 6218 and a reading mirror 6220. The reading 
mirror can be scanningly driven by a scanner driver 6222 controlled by appropriate circuitry 6224 also mounted on the 
board. Alternatively, of course, the system can be arranged as a static, field of view reading device. Mounted over the 

20 scanner window 6202 is preferably a sheet of transparent material 6226 of any suitable type. Also provided at the 
scanner window 6202 is a photodetector 6228 which receives the light beam reflected trom the printed indicia. The 
reflector 6228 is connected to suitable processing circuitry at 6224 suitable to decode the information. 

In yet a further embodiment, a wand or pen-type reader of the type discussed generally at>ove can be used in the 
detecting of counterfeit money. Devices are known lor detecting counterfeit money based on various parameters such 

25 as colour, print quality and so forth. It is proposed to incorporate such a device into the arrangements shown allowing 
yet a further option for operation. There are currently proposals to include bar codes on high denomination bills in 
whch case the reader could be used for the purposes both of reading the bar code and detecting whether the bill 
scanned is counterfeit. In countries where there are currency restrictions, bills can be scanned upon distribution and 
information retained in the reader. Upon downloading of the reader using, for example, a data well, information con- 

30 cerning the notes in circutatkin can be maintained, yet further allowing prevention of counterfeiting. 

The range of applications of the system as a whole is evidently very wide. For example a consumer could use the 
wand reader whilst on an aeroplane or in other areas where access to the Internet or appropriate computer network 
was not immediately available. In addition to the applications described above, the system could be used to store and 
access information concerning items in many other applications, for example in warehouse storage systems. 

•35 It will be seen that the above teachings relate to any scanner type suitable for hand-held scanning and being 

essentially portable, capable of reading a bar code symbol or similar information carrying symbol. The information can 
be down-loaded from memory in the hand-held scanner by means of any suitable interlace to a personal computer or 
other access point or computer network, and corresponding information called up from an web site or corresponding 
main memory location. 

40 Figs, 31 , 32a and 32b show the basic components of the system according to the present invention. A portable 

terminal 710, for example a hand-hekJ computer of the personal digital assistant type which can optionally carry scan- 
ning/barcode reading capabilities is arranged to interface with a cradle 712 via a physical connection For example the 
terminal 710 is inserted into a suitable recess 714 in the cradle 712. The cradle 712 is itself connected with a host 
system 715 which can be a stand-alone computer, or part of an Intranet/LAN or Internet/WAN. 
45 The basic components of the terminal 710,712 cradle and host 715 are standard and interconnected in standard 

ways using known interfaces and communication protocols except where otherwise indicated below Accordingly full 
hardware details of the components are not discussed in detail here as they will be well known to the skilled reader 
A brief discussion of the various components and their uses and interconnections is provided below, however 

As shown in Fig. 32a the terminal conventionally comprises a user input 716, an "other input' 718, a display driver 
so 720. a remote link 722, a processor 724, a memory 726, and a cradle interlace 728. 

The user input 716 can comprise, lor example, a keyboard with whk;h the user can input information to the terminal. 
The user input is transferred to the processor and further processed as discussed below 

The "other input" 718 can comprise, for example, a barcode scanner or other reader, video camera input, audio 
input or any other appropriate data input. Fig. 31 shows a terminal 710 including a swivel mounted barcode reader 
55 head 718, The input information is transferred to the processor 724 for further processing as discussed below. 

The terminal 710 preferably includes a display 719 for displaying information to the user For example the display 
may represent input data for checking purposes, or carry instruction or error messages for the user, or even commu- 
nication messages transmitted from rennote points. The display drrver drives the display and receives display instruc- 
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tionslrom the processor. „ a Hal oanel LCD type display or any other suitable display. The 

The terr^inal car, be a CRT type '"'''^--^'^^'^^P^^^j.'^j^Pf^'^^'-^" ,'o'^^,e compactness of ,he terminal as a whole, 
advantage of flat panel d.splays ,s of course the 7,0 and the cradle 712 (or indeed any 

A remote linK 722 is provided -^^^^'-^^ ^—^^'ZTX,^^^^ commLication such 

' rst.rrd^^?.T— : remote ,s pr^essed .y the 

processor 724. -iLirh a CPU The processor allows centralised 

. -^e:=7==^:r^ 

. '"r:rrdt7t2alsoincludesvan^eom^^^ 

— r7T=v^:~^^r;=^ 
^nr^^v-^o^rthV^^^^^^^^ 

'"'^ic;fdle,ur,hercr^p.ses.terna,merr..^^^^^^ 

information received from the host 715 and/or '^''"'''.^1^'°'°''^^^^^ 730. The externa, rr^mory 734 prel- 

730 The internal memory can, for example, comprise pan of the processor unit /ou 

erably makes use of external storage devices such di=^= «<f^ communteating with the 

The cradle 712 communicates with the terminal 710 by '''''^^ '^ l'^"^"^^ '^^^^^ ^ discussed above Inlor- 
cradle interlace 728. The terminal and cradle intedaces are P^^'^'^^ ^^^''^'^^'J^^ ^^prises a host 

:ZEr=rrtr=s-s— ^^^^^^^^^ 

processing capacity and so forth. .-, vm with the host 715 The host 71S can be a stand-alone 

The cradle 712 communteates via the host '"^f "J^f ^'^'/^'^^'"fj^ i,seS be pan of the In.emetor another 

uses. Particular applications include inventorying, '^''°""^°'''^2^'^^^^<<r^aU^ inP"t to the terminal, for 
formulations, auctions and so forth^Beoaus^^^^^^^^^ 

example as keyboard input or barcode input can be stored snon '^"^ ' memory in the terminal can be 

to the cradte when K is inserted in the cradle. .erminal such that the 

Cleared. At the same time conuo, ^'^^^•^[""f'l^^"^'':^^^^^^ includes a battery charging 

'zrr'^:rec^srr?er^^^^^^^^^ 

'^\t:adir:^:™rc;r.L'^^^^^^^ miorma... ,0 «ie host, and allows commun.a,ion of update/ 

application information from the host to the terminal information from the terminal whilst re- 

,u,rirrf:emxrp:r.v.rerrrrre^^ 
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both in reducing user involvement in data transfer to a minimum and in allowing the utilisation of user down-time to 
download inlormation The remote link further allows immediate update capability where necessary, at the same time 
allowing this capacity to be kept to a minimum (by virtue o( the regular downloading sessions) giving rise to a corre- 
sponding reduction in power drain. 

5 As discussed in more detail bek^w, particular benefits of the invention lie in a system in which the basic system 

described with reference to Figs. 31 . 32a and 32b is enhanced, and memory /computing tasks distributed so as to allow 
maximum flexibility and minimum demand on the terminal 710. Known hand-held computers are continually being 
updated and redesigned to altow maximum memory capacity, data storage and application availability. Generally this 
involves increasing the cost and complexity of the system, and will lead to increases in weight and bulk which is of 

70 course undesirable in a portable system. In addition the overheads on the system are very high - updating of the 
computer is costly and must be done on an individual basis, and based on added peripherals or software that will carry 
a considerable cost burden. This tendency to increased, internal capacity and capability leads to a greater risk of defect 
or error and the attendant disadvantages. Such systems are currently known by the term 'tat clients'. 

The present invention, on the other hand, allows an "ultra-thin client". In principle, this is achieved by reducing the 

'5 computing and menrtory burden in the terminal to the greatest possible extent and incorporating that burden instead 
within the cradle or. if possible, in the host itself. This also alkDws the cradle 71 2 to operate as a thin client". As a result 
the terminal includes the minimum capacity for user interface, including the display capacity, user or other input capacity, 
minimal menrrary and processing capacity and the communicatioos capacity discussed above. The cradle/host thus 
acts as the true computer, carrying a majority of the processing and memory capacity, including disk drives, commu- 

20 nication interface and so forth. Because the cradle acts as a thin client, its simplicity and adaptability can be maintained 
by ensuring that as much processing as possible is carried out at the host. 

A basic architecture allowing an ultra-thin client is shown in Fig. 33. Similar reference numerals are used to depict 
similar features throughout the specification and explanation of the various features will not be repeated in detail except 
as appropriate. 

25 It will be seen that the terminal 710 still supports various basic capabilities to the same extent as the version shown 

in Fig. 31. in particular the user and other inputs 716, 718 and the cradle interface and remote link 728, 722 must retain 
many of their features in order that the terminal 710 can perform its basic front-end functions adequately. However, 
the processor, memory and display driver are all consolidated into a single, tower specification unit, once again sufficient 
to drive the required front-end functions adequately. Management of the transferred functions is therefore handled by 
30 the cradle and/or host. For example, processing of the data input to the terminal can be carried out by the cradle after 
the information has been downloaded, such that the terminal needs to carry and store only raw data, requiring less 
memory space and processing power. The cradle also operates as the client in terms of external data storage and 
peripheral applications such as printing and display. The cradle 7 1 2 then communicates with the host 714. Significantly, 
however, the host itself provides applications support as discussed in more detail bekDw, In addition the host can take 
35 on more of the cradle functions as appropriate if it is desired to reduce the cradle specifications, as long as the cradle 
retains it basic downloading and intermediary functions. 

Returning once again to conventional fat clients", applications to be run by the terminal such as business appli- 
cations for objects to be accessed, data base, file. mail, printing and directory services and other dedicated functions 
are provided internal to the terminal itself. This necessitates considerable memory and processing requirements, added 
40 complexity and bulk and the need for regular updating and quite possibly servicing. 

The present invention, however, operates according to a different system, the applications discussed above such 
as data bases, mail delivery or further alternatives such as inventorying systems, pricing/coding systems, spread- 
sheeting and word- processing applications are stored neither on the terminal, nor on the cradle, but on the host to 
which the cradle has access. These applications are provided and nnaintained by a central server or distributed servers 
45 on the host network as appropriate, allowing central control updating and maintenance. !n addition multiple copies of 
the application software are not required for permanent storage on a large number of independent terminals which 
would give rise to yet further software License cost burdens and maintenance and updating difficulties. 

When it is desired to make use of a specific application, that application can be called up at the cradle and cached 
for dynamic use, and deleted when it is no longer needed. As a result the amount of memory required is considerably 
so reduced. For example, where ft is desired to process data input to the terminal following a specified application, the 
application can be called up from the host and processed at the cradle 712, and the results stored in the internal or 
external memory, printed out, displayed in a suitable display or downloaded to the host for further processing. In a 
further alternative the data from the terminal can be transferred from the cradle to the host as raw data with instructions 
to the means ol processing and processing carried out at the host, reducing the memory and processing burden on 
55 the terminal and cradle yet further. 

As discussed above, there are numerous applications for the system of the present invention, for example in 
transportation and logistics fields, warehouse facilities, public safety, retail and any other enterprise relying on fast and 
efficient daia flow and requiring portable data collection and transmission As will be discussed in more detail belovy 
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h^^^Ad Wireless cradle communicating with access points via 
one po=s,.,e cadio ''-''^''"ll-^'^^^J^Z:^^^^^^^^ '°' >ransportatk>n in counor companies, 

wireless commun,ca.,on. allows veh.c e based use^ opecalions. 

utilities, public salety organ,satK>ns, field sales ^"'^ s«/y"=«^^™ J ^enX<o,x is shown in more detail in F.g. 34a. 

One possible embodiment of the terminal ^'="''''"9 I"*/ P^'^^^ mlnd a"ow,ng easy use, ca-tying and storage 
The terminal 7,0 is preferably shaped with -9°"°™'=^^.^^^^^^^^^ or'video display for example, 

by the user A signincan, feature of ;;'',:,t^^tlns a^. preferably, detailed video rn^ges as discussed 

It IS preferably of high resolution, sufficient to 'l^o* detailed icon ^p pen-based data collection, 

in more detail below. The terminal 710 carnes '""<=''°""^f 'fJr,'^^^,'^ be integral as shown or modular. The 
For example the terminal 7,0 can -^'^^^^ -^J™P,'^ra atbarc^es and includes .he basic component 
reader 7S2 is arranged lor laser scanning ol S'^P"^'^'™^'^'^ ^^^^ 

teaturesof a reader namely a, eading bear. em«g-^^^^ ^i„or (in the case of a -«ying 

means and means lor scanning the ''^^ ' '^^^^^^^ ^ hand, no scanning means is required, 

spot- optical scanner) II the scanner iS a Held "I ^'^^ J^^"^^^ ^la collected by the reader 752 is treated as "other 
and the detector comprises f^^^ ^^'';ZTJ^re^^^t7u:i^^^^^^ - processed according^ 

input- shown in block 7,8 of Figs. 32a and "l'^'^'^ '° sJ,.; are known in the art. In particular the data 

In add.ti<x, the tam^inal 7,0 can include ^ P?"^;^^,,^ .fnibtl 7,0, either lor data entry, for signature capture 
pen 754 can be used to write '^-^ 'V^^^^^P'^^^^^f.^ The terminal 7,0 also includes an audio 

and verification or other appropnate data Zss^qes such as voice synthesised speech or human votee 

^°"™gs^=4To34.showana.ernat.eterminalimplemen.a..^^^^^^^^^ 

747a.747b and a speaker 748. The terminal is --"f^'°/;;^.tt/7^ Simpt messages can al'so be relayed from 
networl. Messages ,o the terminal 745 are disp^yad on the 

the terminal 745, alternative^ the terminal 745can re^y ^^^g^, ,o be relayed to 

the display 746 is an ICON based display ,n 747b, The terminal 745 can also include 

the network by scrolling between suitable icons "^'"9 '""'^'^'^^^^^^^^^^^ 

audk,capab,lityeitheremi..ingashort beep Wgn^^ ^^^^^^ -^^^ ,p,3K the 

incorporating a voice synthesizer which can ""'^^ *f,^„^, 3,Li„g audio messages to be relayed to the 

--Tr:™p?eSi;^^^^^^^^^^ 

portable components at least the power supply is as efficient^ ^ ^ ^^^^^^ ^^irxg different components. 

(as shown), or any other suitable =>°'VT'"?,C^rr^ent teaL i^mt'^^ cradles 712. The customer 760 

plurality of portable terminals 7,0 stored -^^--^^^'^.^'^^^^^^^^ 3 .^hety of products for example a. shelves 
Tefor rr;" Airpro^r ^ Pluranty Of radio or other su«able wireless transmitters or 

access points 66, at appropriate >°<=a;»"=. ^^^^ 766 broadcast to the terminal 7, 0. The terminal 

AS the customer 760 ^^^^^outthe retail ou leUhe access (^^^ ^^^^^^^ ^^^^^ .^he 

710 uses known prioritising systems and/or ^'9°"*"^° ^"'Z'.'j^^^ the k>calily of the temiinal 7,0 for display on 
access point 766 transmits inlormation concerning P °d"<:'s ^v^ite^te in me 

the disp^y 750. The terminal 7,0 receives ^^^^ , 71 ^ and in one preferred 

The information transmrttedbythe access po,nt766toth9termmamu ,^ ^.^ ^ 

embodiment the terminal displays graph«= '-^'^^'^ZZZ^Ts^l^^^^^^ 7,0 selects the broadcast 

For example where the consumer is in the vjcinny ol ''^^^^"^''J^'^^^toL can appear on the terminal display 
signal from the nearest access point 766, products available ^Z,^a^ representattons ol the 

ylo such as dishwashing or normal "-^'"S "P Jj^J^^^' J^,!^;!;^^^^^^ such as pnce. locatk^ and any 

products can appear lor the «f ^ "^'^f^J^^ can be taik^red lo, optimum enciency 

special ofters can also be provided at 774. '^■=<=°™"9'J' '"^ \ in,3 756 can also provkJe. for example, a 

Either a dedteated access point 766 or each ol the pk^rality of P^'" ^^^^ 3 ^,ker 776 

map of the retail outlets and .he products found ^'^^^Z^o^ZS^S^lTa^^^ng vTch access point was currently 
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system would further allow broadcasts to the terminal to be dependent upon the customer's position as established by 
the positioning system rather than as determined by the location of the closest access point 

The terminal can include a preliminary option screen, as shown in Fig 33a, which is displayed to the customer 
when the terminal is first accessed. Various icons are shown depending on what functions the customer wishes to 

5 utilise. The icons can be accessed and processed by the customer in various known ways, tor example by using an 
integral "mouse" type roller on the scanner, by having a touch -sensitive screen, by having a "digital pen' arranged to 
interact with the screen or by using a keyboard on the terminal. The icons can include the folkDwing: personal identifi- 
cation information entry 780, map 782. product information 784, current offers 786. products in the user's vicinity 788, 
terminal parameters 790, depiction of a \oca\ shelf 792 and help 794. It will be appreciated that many other icons and 

10 functions can be incorporated as will become apparent from the following discussion. 

Operation of the initial screen and the subsequent screens is represented by the flow chart shown in Fig. 38b. At 
step 7100 the terminal is removed from the cradle which automatically initiates presentation of Vr\e option screen. The 
terminal then awaits selection of a given option at 7102. The system then moves to the submenu required by the icon 
780 to 794. 

IS If the personal identification information entry icon 780 is selected then the terminal awaits entry of the relevant 

information. This can be. for example, by entering a credit card or other identification number, by swiping a suitable 
magnetic swipe card through a slot in the terminal, or by using barcode capabilities on the terminal to read barcoded 
personal ID information. This is shown generally at 7104. Once the information is entered automatic crediting or debiting 
of items scanned and purchased by the customer can be initiated, or additional information concerning the customer's 
buying patterns and preferences can be utilised to target the customer with selected product advertisements. The 
information can be relayed from the terminal to the access points via wireless communk:ation. Alternatively the user 
identification information can be entered while the terminal is in the cradle, for example via a swipe slot on the cradle. 
Indeed this can be used to release and initiate the temiinal as an additional security measure. Once the information 
has been entered and processed as appropriate at step 7106 the system returns to the menus screen at 7102. 

25 If the map option is selected then, optionally, the user's current k)cation is identified at 71 1 0 and the map is displayed 

showing this information at 7112. The customer then has the option to return to the initial menu at step 7108. 

Where product information is required at 784. the required product can either be typed in or can be selected using 
a series of menus descending in scope - 7 11 4 to 71 1 6. Once the product is identified then the customer can be presented 
with varksus options as to what information is required - prce. brands available, offers available. kx:ation and so forth 

30 at 7118, The user can also return to the main screen 7102 at step 108. 

If the customer wishes to view current offers, at 786, then the offer type of interest can be selected at 7118. For 
example all current offers can be scrolled past the user, offers linked into purchases that the user has already made 
can be shown, offers relating to a particular class of goods can be shown, or offers in the vicinity can be shown as 
selected by an appropriate icon or data entry. The user can then return to the main screen 71 02 at step 7120. 

35 If the user wishes to find out what products are available in the vrcinity then the user location is established at 7122 

and broadcast signals from the relevant access points 766 received and displayed at 7124. This option may be main- 
tained in default to present suitable information to the customer as the customer proceeds around the retail outlet. 
Once again the customer has the option of returning to the main screen 7102 at step 7126. 

If the customer wishes to select terminal parameters at step 790, the various parameters available are displayed 

40 at step 7128. Those parameters can be, for example, display brightness, display size, language, volume (where a 
voice synthesizer is incorporated) and so forth. The parameter is adjusted as appropriate at step 7130 and the user 
can then return to the main menu 7102 at step 7126. 

Where the "local shelf icon 792 is selected, the closest shelf can be selected depending on the customer's location, 
and the shelf displayed pictortaliy For example where the customer is trying to find a specific product, the product can 

45 be highlighted. This option can be used in conjunctkjn with the map system to identify a given shelf as shown by the 
flashing sign 7134 in Fig. 37. Alternatively, the shelf representation could highlight products with off ers on or any other 
relevant information, at step 7132. 

If the help icon 794 is selected then the customer is then invited to select whk;h of the icons he requires further 
explanation on at step 71 36. The appropriate help message 71 38 is then displayed accordingly For each of the options, 

so the customer has the option to return to the main screen 7102. 

It will be seen that the system offers a very user-friendly layout altowing the customer to identify products, find out 
where the products are in relation to the customer, become aware of special offers and so forth. Where customer 
identificatk)n infonmation is stored then the customer can be targeted with marketing/advertising information tailored 
to his specific stored preferences. The system can be yet further improved by incorporating a voice synthesizer or 

55 other audio message means in the terminal such that the terminal can 'speak' to the customer to pass on information 
concerning various products of interest and any other relevant infomiation. 

The system can also have application in inventorying and stocking of the outlet (or indeed for warehousing and 
so forth although the following discussion is limited to the retail outlet discussed above). For example, where it is desired 
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^ h^wr. on the screen and rearrangement could be carried out 
,o ,e.s.ack me sn.lves a she« in «s cu.ren, ^^^^^"^"^row f.rrvemen, c. .he actual goods on .he .helves, 

virtually l.r.. by dragging and dropping the relevant ,,,3 ,e.3,aclced she^es will look and also a 

The physical rmves could loltow This would allow a g^jd;^^^^^^ ,3<j ,3ken with those tha. were 

ve^ helptul checK .0 ensure ,ha, or ersfo. products, by highlighting the represen^.ion o. 

required- Alternatively, lor a given product or brand sales history and so torth could be presented .0 the 

that product on screen, relevant data such as --"^^^^^J ^7;,^ "s^ussed »im re.erence to Figs 38a and 38b. 
user A sirrilar system ol .ons and ^'«P= ^^^^f^^ ° ^^^.t,^, ou.le, discussed above Alternatively, .he shelf 

Dedicated terminals could be provided lor *^se P" I»s^^ in he information .0 ^e cradle pfK>r 

stacker, Inven.ory officer or ofter relevant P^'^^^^.^'^^J'T^'^^^^^^^ ,1 be appreciated lhai the sacrie system 
,0 removing .he terminal such tha, the terminal ,s '"''^ ^^^^^f;^^^^^^^ graph'L'icons to represent the products 
could be used for inventorying in wa-*^--^' '';^e"^g orTesUnati^ inforn^.ic.. 

and allow quick, user-friendly accessing of ^^^°^;^ZrcZl^ envisaged for the system. For example *,e system 
„ will be seen that a variety of other P;"<'^''^^^'^'^^^^^Zlxo,l. or outside the designated area wrthin Uie 
can include a range alarm such «.at f ^ 't™'"^'^"!^''!" 

store, an alarm will sound. For example ,f the ^"^^J^^^-^X^l^TZn. can sound. The atam, is provWed within 

z ^r^dtrop^^^r ;:r=r^'rbir".V ^'r ^"^^ '° 
-rrrr:errc-;ni:;^r^^^^^ 

products purchased personally, removing the need '"^ =f ^"=^2a ^ ,^5, ,he user Wentification information - where 
process In tha, case the terminal can store the P^^-^^^^^ ^;!^''=X"ng profile. The scanner can also be used to 
Appropriate - to update data bases up at the terr^^al. 

read codes directly from products ,n ' ^^.^ traThin" clients in the form of potable terminals. The basK= 

The system described above .s particularly useKi lor "l<« ^"^^ , ^ ^ processing requtre- 

capabimies that must be carried ocl c^mul^^^^ both wKh the access points and the cradle, 

ments and communications capabiliues ^^^^Zx^ecXs can be accessed on demand via the access potnts 
informatton concerning products, maps and °'''l'^^^.T''^^Ttn^,„, and, as appropriate, queries and other Uans- 
irom a hos.. Data stored concerning ^ ^"^''"''°T'l^Z7c^g^L memory requirements considarab^. Similarly, 
actlms can be downtoaded .0 .he ^^-f "f^^f^s'^fnven.ory use, re-s.ackin9 use and so fohh can be 

the exact func.tons required for .he '^''"'^^^.'^^^^Z.^^^Z.^^^^^ is ..i" stored in the cradle As a result me 
ro^r^r P^^^s-rbre: rtheiri^rrrbe kep. to . mimmum, alk^wmg simplicity and reduction in 
i;:;:::rrarar" rm^t ::r;:riTrcr unicate With its respective cradle the store is of suitable 

size. According^ .he ul.ra-.hin clien,*in <=-^'«';X'rs"n^^n"errFor example the terminal cou« incorporate a de- 
The system can be yet further enhanced ,n '™""?;= /^3^f, autonomous and independently accessible, 

tachable scanner poriioo, such that the scanner -"'^X 'TX^Za^e,lse« will only be required and .he additional 
in some circumstances the -^^f^'^^l^^TZZ f^sZ^^^ case for example where a portable digital 
burden of the other components would not be desired, his wo 

assistant was required. ,,„„ ,h= rti.nlav format of the terminal. This would preferably be incorpo- 

A further possibility would be tha. of ^^"^^';^^^,^^Z °,rn^^ the capabili.y. The display format - .. 
rated as a soUware facilify in me cradle, '^^^''^^^^^ '^^l.^^^.^a ,o,he horizon.al length of the screen of me 
e. the number o. characters in the ^'^^'^^ J™ preferably be me case that me temiinal communi- 

terminal To make the system as "^^'^'^,"^^^^^'^l^^Z,a<i\e could automatically format the display page to 
cates the display dimensions to me cradle s'^^ *a. the ^ ,ex. being spli. in.o two or 

W the screen without me requirement lor ;";ZZ^^«e6eXem^^ selection of available predefined format optiotis 
™re lines. As an alternative to automate '°'"^^^-^'^^XZs method ol avowing wraparound for text lines would 
could be accessed, and me suitable °P"°",«*P'^^^3~X a single line accommodated wimou, wraparound, 
be .0 scale me .ext down to create a smaller Wpela=e ^'^^ ^nVsto^age capabilities, another important function 
,n addi.ion .0 «s downloading/uploading/ ,nit«l.s,ng^ security fh^ cradTe recedes a terminal, a battery level check 
fulfilled by me cradle is a banety '-^-^'"VT^rerTa prelterr^ "^^^ threshold power level men recharging will 
is carried out and if the batteries are beta* full P^^'^ °^.^3P^;'^Jte?minal carries suitable contacts arranged to mate 
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power cells 7016 whtch are either permanently retained in the battery pack 7010 or replaceable to prolong the life of 
the battery pack as a whole. The battery pack 701 0 is received in a charger 7020 which has one or preferably a plurality 
of battery pack receiving slots 7022.7024,7026 The charger 7020 is powered from a suitable power source shown 
schematically at 7028. This system altows multiple battery packs to be recharged at the same time, such that a plurality 
5 of terminals can operate on a fully charged battery pack whilst a replacement battery pack is being charged. This 
decreases the down time of the portable terminals to an extent limited only by the availability of battery packs and 
chargers. 

The charger 7020 can be incorporated in a cradle or provided separately as appropriate. 
It is necessary in any such arrangement to introduce adapter circuitry which determines the charging rate and 

TO other parameters dependent on the nature both of the battery pack and the charger. Conventionally such adapter 
circuitry is provided in the charger itself, reducing the weight and complexity of the portable battery packs accordingly 
According to an aspect of the present invention, however, the adapter circuitry is provided on the battery pack itself 
for example on a bottom face as shown schematically at 7030. According to this system charging operation and charger 
7020 design are greatly simplified. In particular the battery pack 70 10 can be inserted into in the appropriately configured 

IS charger and the adapter circuitry 7030 provided on the battery pack 7010 adapts operatk>n accordingly. The user 
therefore does not have to spend time ensuring that the correct charger 7020 has been selected. Yet further enhance- 
ments of the terminal are discussed in the following paragraphs. 

In a further revised variant shown in Fig. 62 each battery pack 7600 is provided with an adapter 7602 whch receives 
in a suitable recess such as that shown at 7604 all or a portion of the battery pack 7600. In the embodinnent shown 

20 the battery pack 7600 includes a projecting connect in g'port ion 7606 whk:h is received in the recess 7604 of the adapter 
7602. The connecting portion 7606 and recess 7604 have complementary contacts shown generally at 7606 for power 
supply and so forth. 

The adapter 7602 is received in a base unit 7610 and provides a suitable interface between the battery pack 7600 
and the base unit 7610. Complementary contacts shown generally at 7612 are provided on the adapter 7602 and an 
2S adapter receiving recess 7614 on the base unit 7610 for power transmission and so forth. 

The adapter 7602 carries all charging electronics except the power lines themselves. Accordingly control of the 
charging process is achieved as discussed in more detail above. The adapter 7602 can carry indicators such as LED's 
shown generally at 7616 to indicate charging completed, error, charging in progress and so forth. 

It will be seen that the base unit 7610 is a multi-sk)t unit allowing the charging of a plurality of battery packs via 
30 respective adapters simultaneously. The base unit 7610 can work off an internal power supply 616 or an external power 
supply 7620 as appropriate. 

If it is desired to charge only a single battery pack then the adapter can further carry a power supply connector for 
connection directly to a power supply. As a result, in those circumstances, the base unit 7610 is not required at all. 

According to yet a further variant, it is known to provide "smart" batteries including complex electronKS such as 
35 EEPROMS, input/output and so forth. These smart batteries communicate with the charger or other host to provide 
various parameters including gas gaging, status of charge, cycle number and so forth. The smart batteries, however, 
add considerably to the cost of a pack and at the end of the limited life cycle of the cells (usually a few hundred cycles) 
the whole 'smart' battery pack must be disposed of. 

This can be overcome by using a battery pack 7010 of the type shown in Fig. 39. In this case the cells 7016 are 
40 replaceable, the smart electronics being kept in the battery pack 701 0. For example the cells can be accessed through 
a door or cover as appropriate. As a result the expensive electronics and costly battery pack housing can be saved 
and used repeatedly. 

Figs 63a and 63b illustrate yet further variants to battery pack/charger arrangements. In known systems, battery 
packs are charged by miniature chargers which are either Incorporated into the large outlet plug-type of a housing or 

-♦s in a plastic module which is externally attached to the battery pack. Both solutions require, external to the battery pack, 
either cord or nnodule parts. In the arrangements shown in Figs. 63a. 63b, any such external charging device to charge 
the batteries is eliminated by providing a battery pack 7630 including, as shown generally at 7632 in Fig. 63b, a charger 
component such as an AC/DC convertor, charge electronics, gas gage, ail incorporated as permanent components. 
Two alternative types of battery package 7630 are proposed. In Fig. 63a the pack is disposable after the individual 

so cells (not shown) reach their lifetime limit. In Fig. 63b it will be seen that the battery pack 7630 includes, for example, 
a hinged cover 7634 (on which the retractable plug 7636 is optionally mounted) allowing the cells 7638 to be replaced 
after they reach their life limit. It will be seen that the battery pack 7630 as shown in Fig. 63b includes suitable contacts 
7640 against which the cells 7638 can be mounted for operation of the battery pack 7630. 

In one embodiment it may be desired to alkaw 'renting' of the terminals - for example where use of the terminals 

55 is at a premium and optional. The cradle carries a physical kDck on the terminal and/or some form of power/access 
lock such that, without authorisation, the user cannot release the terminal from the cradle, or cannot use the terminal. 
Authorisation can be obtained by suitable user identification, for example swiping a credit card or other user identifying 
means through the cradle. If authorisation is given the lock is released and the user can remove and use the terminal. 
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wMi billed tor the fenlal lime until the terminal is returned 
At the same tim. tne release time is clocKed so ,ha, <^-- ^ ^''^^'^ t ,an be carried ou, autcmatrcaily «.ere 
tha^-adle a, which time the timing Cock -.^'^^t.^^Vte minal could inLrpora.ewouM 
Lriata lo the user's credit card One capability that the <e'mina cellphones lor a period ol time, 

:r- e';hon - n Which case the terminal/cradle would '"^.^ ^d le when the'.em,inal is returned to it to 

Wha^ver the desired use, operational checks can ^^^oc>. 1. damage has «=curred then the user 

Tsl ma. . IS operat^e and has not Ij:;;^^ In addrtion in.ormation can be stored 

will be identified by the identification ^"''^^^ l,^^^^ ^, only at a premium rate. 

such that, in future, the user is not authonsed to *^ '^™4,„^o„/an automatic facility can be provided n which 
,n cases where .he terminal is. or --'Pj^Jf ^^ara pret'ed de.au. optK^n, but if the .erminal is ou. °< -93 

r-:rc:c=='^^^^^^^^^^^ 
- ^tt^her desired to allow —I po.ab,o :z:^^.:^ 

carried out using any suKable protc^o, for exampi m^sys^m s^.^^^^^^ ^ ^^^^ ^^^^ ''^rtr^e iT^s 
Mobile Hosts-, David B. Johnson. 1995 l^^^l^ages 15B ^ P uansmission range. A source hos flnds 

hosts is required taking into account the ^osts an ^^^^^^ .^^ ,^ ,3^3^, . 

^oute .o a arget host via intemiediate hosts by '''<«*^"^9 X,7sfgnore all but ^he firs, copy of .he request packet 
TheTiuest packcarries a request Wentifier ^'^f ' '""^;:r°irgene,a,ly be found with a 
The touil number of steps is limited. As a result may also be maintained and problems 

nrdfion overhead. Although the .ou.es «™ .^^^'^'^'^'^d rol moves out of transmisston range. To overcome th^ 
"a^e Where one of .he ^^^tracKno^^^ =y-'«- « "^''^ " .-smission 

route maintenance is carried out using a hop-by-hop J* .^^^^ system recommenced, 

prowem this is reported back to the original sender and '"^^ ^"^ ^^.^.^^^curren. toca.ion of .he mobile .erminal is 
1,^ also desirable, in a mobile computer ° 3^3339, ,ou,ing. One method of doing mis is .0 ensure 

known not least for the reasons discussed above in '^J^^^" "^^^^^^teateJ to a network centre. As a result a dy^ 
mTme curren. tocatk>, of each mobile >«77' P""^'^!^,,'"^ can be maintained whth can be lu,.her used^ 
nar^ically upda.ed map of U.e loca.ion of all of m ,eWion .0 cellular telephone networks ^ 

— A^ut^s-^^^^^^^^^^^^ 

le^pir^r^^^^^^^^^^^^^^^ 

--:;SpteSr. serial .o.oa.,..ea —^ 

— ri==rcS%^^^^^^^^^ 

: " functk^n can be perfom,ed w^^--^.,^- " f^co^ :,ed in the .ermina'i^of the present invenUon. For examp^ 
is performed. It will be seen that this capability be incorpora reinserted into the cradle, 

if c^ be used .0 ac.iva.e .he terminal and "''f" "I^^^s case the terminal 7.0 is an ultra .hin client 

Ye. another preferred variant of the invention •=,.^°r^'"^,^,,g burden. In fact the terminal 710 can be repre- 
,elying on .he cradle for .he majorrty of .he ^"'^"'"l^^'^J^^.Zls communications component7142. The exact 
sen ed by two basta crxnponents. a notepad 'f"'^''^^^'^;^Z7iy„^ .oU.e skilled man. E«ec,lvely the notepad 
details ofVese c«nponents are not shown '^^'^^^^^^^^^^ ,„,ormat»n a. *,a temiinal. The Prooassingbujen 
facility altows the input ol data to.he terminal and ,„ether with control of the wireless communi 

at me terminal is large^i res.rc.ed to .his basK= '"P"''°"'P"A=^P^^„7communk:a.es wllh a corresponding componen 
It^l clponen, 7^42. The wireless communications straight .0 Ute cradle 712 without 

714"' Uie cVadle 712. As a result raw data '""^t" ^^^^^^^^ terminal, leading .0 a concomi.ant reduct on 
L need for processing (other than >°;.=°"-";^^'^„^;:,^^:Lption of the temiinal 710 Ins.ead »ie bulk of .he 
in the processing and memory capabiMies and '^'"^ ^ incorporating memory space as appropna.e 

compumgcapabili.yishekla.thecradle, '"<='"*"9^i'!^^^P'Tpri°.er peripheral 7150. and e.herne. con^un«:atK>ns 
a^Lna^memory space in ,he fomi of for ^--^\'^^^;jZ.s network connected, for example, .0 a hosUUe« 
capabilities 7152 allowing the cradle to om^ pa« o <'^' f^\^^^^,„„^ ^ portable terminal 710 is no '^^ ^ 
pan of an Intranet or having access to the Internet. e'ect^l ^^^,^33 communications link us ng 

Slay for a computer held in the cradle. ,han communicating directly with the cradle .he 

tr example RF or infrared pro.«ols or any -l-^^l^ fpo^.^each themselves communicating wl.h the cradle, 
terminal can communteate with one or rnore nearest acces p 
altowing a greater range for the terminal. 
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Such a system is particularly uselul, tor example, lor dealers at a stock exchange or comparable implementations 
The dealers can carry out their transactKxis using the hand-hekJ displays, (or example buying/selling stocks, keeping 
up to date with their current holdings and all other suitable transactions without the need for major processing, memory 
or power requirements in the terminal When the terminal is not required it can be returned to the cradle (or downloading 

s of any further informatton that is required, for updating of its internal applications by the cradle and lor battery recharging. 
As a result a useful, lightweight and highly nrtobile terminal is provided with the background applications expected from 
a full scale personal computer or equivalent. 

Yet further implementations envisaged for the terminal include the provision of an AM/fM radio and/or broadcast 
television receiver incorporated into the terminal. As a result the user may use the unit for entertainment as well as 

10 computer-related tasks. Such a terminal is shown in Fig. 41. The terminal includes a display 7154 which is adapted 
not only for presentation of text and icons, but also video images. The terminal then further incorporates a keyboard, 
for example a full alphanumeric keyboard 7156 allowing operation of the terminal either as a personal digital assistant 
or, in conjunction with a wireless link, as a low level personal computer The terminal 710 further includes additional 
controls 7158 allowing the selection and/or control of a T.V. or radio facility - for example volume/brightness/channel 
and so forth. As a result a portable computer is provided which makes additional use of its display functions by allowing 
a TV receiver to be incorporated, as well as optionally a radio facility. 

In an alternative configuration which can be used as an enhancement or adaptation of the above embodiments, 
or as a stand-atone product, the portable terminal can comprise an Internet "browser". This allows operation in con- 
junction with the "ultra thin" client facility. In effect, the client, apart from basic processing displaying communication 

20 facilities, carries browser software allowing the user, via the wireless link to the cradle, to browse the 1 nternet for relevant 
applications and informatKxi. Using this basic facility, applications and/or data can be called up on demand and stored 
in a k)wer level short term memory for as long as they are required. As dedicated software and applications are not 
required on the terminal itself the storage and processing requirements are correspondingly reduced. An icon-based 
display can be incorporated on the terminal allowing user-friendly access to the Internet or Internet access as one of 

25 various possible options on a selection menu. Such a system can. for example, be implemented using as a basis the 
computer language Java (a trade mark) and supporting software available from Sun Microsystems (a trade mark). 

These points are of particular relevance now that Internet Web "pagers' have moved on from being static entities 
viewable using a browser to true applications or 'applets". Systems have been developed on existing local networks 
in which browser capability is introduced to existing hardware, forming a "web top". In many applications this comprises 

30 the first step to a move towards a true "thin client" - it is envisaged that conventional "fat clients' are generally truly 
required only for dedicated use high volume processing applications. Introduction of such browsers allows the user to 
access the Internet via the Intranet for downloading of applications and information together with corresponding broad- 
casting of information, in addition to browsing services the system can support mail services, administration sen/ices 
and so forth as is welt known. 

35 As discussed to a certain extent elsewhere, the advantages of this system include security, update at run time and 

virus/tampering monitoring. Applications are developed more quickly because of the level of use to which they are 
subjected and hence testing. Because applications are stored at the server, administration can be centralised and 
users can obtain the most recent update consistently across the system. The system can support multimedia applica- 
tions largely irrespective of the client platform - for example a telephone-type system including a display, personal 

40 digital assistants, set-top boxes, point of sale devices/kiosks, entertainment facilities and so forth. 

Systems incorporating the terminal/cradle facility discussed above are of benefit, for example in mobile operations 
such as packaging, tracking systems and courier systems. Such a system is shown schematically in Fig. 42. The user 
7160 carries a portable terminal 710, preferably having laser scanning and pen-based data capabilities as discussed 
above. The terminal is rechargeable at a cradle 712 mounted in the user's vehicle 7162 and can also downkiad infor- 

4S mation. 

In the embodiment shown the cradle is installed on the dashboard although it can also be installed on the seat or 
floor. The cradle 712 is connected to the vehicle baHery 7164 or if required an auxiliary power supply. This connection 
provides the basic power from the vehicle to the terminal for battery charging and communications functions. Battery 
charging begins automatically when the terminal is inserted into the cradle. The cradle preferably carries a display 
50 indicating when the batter/ is being charged, and when the battery is fully charged, and a cut-off facility is included 
such that power is no longer drawn from the vehicle once the battery is fully charged. The terminal can of course use 
modular battery packs alkDwing a first battery pack to be in use while a secor>d battery pack is being charged. 

The cradle incorporates or cooperates with a vehicle mounted wireless wide area network modem allowing trans- 
mission to and from an access point 7166, itself communicating with a host 7168. As a result, via the host, two-way 
55 wireless data transmission is achieved between remote operation sensors and mobile field personnel. For example, 
pick up and delivery times, work orders, activity reports, transaction records and all other relevant information can be 
communicated between the user 7160 and the host 7168 quickly and efficiently. In particular the user 7160 can input 
information to the terminal 710 via the keyboard or via a scanner or pen reader or other suitable input interface and 
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h adle 712 Alternatively the terminal 710 
awai, downloading in.orma.icn each .™e .he Uansn^iss.cn a, an apP'oP-'e .eveL 

y^fte provided in .he vehicle 7,62 as shown a"^',';, .erminalcradle is a server (in an a»e,na..e ,mple- 

ledp ent .0 sign ,or .he package, no.ing the °' ^^"^^^,'^^rh no loss in emciency and a reduc.ioo in .he process^ 
men.a.ion .he sen/er soHware can be incorpora.ed ,n »ie '=^d^" ,o me host or depot, an in.ertace 

via the imernet, on .he s.a.us of any delivery. le ,he sender ol the package 

^e demiled implemen.a.k=n o. .his can be earned particular package ol in.eres. using, lor 

can I^cet: mo del Jery compan/s website and J^'- Se^ At the same ,ime .he progress c. U.e package 
e^r^F^e, a cede number assigned a. the time o. ^^'^^^^^^^^^ ^ner.p^^ delivery tkT,es agabs. .he code. The 
- - erm;rbrrrd''b;^ prird:r;er:^ina, .ne barcode provided on the package, „ 

-TSgol.heprogresso.thepackagecanbe.prove.ye^^^^ 

diate t^Tes between .he sender and recipient, '^'J-^^^^^P^^^re me ?=ic. route to be taken by the package v« the 
* ut^ table is ol particular importance ,n the general double checking ol the progress ^ 

nrrgrr-and 43b a part.u.arly use.u, -^n^irs" rde^rirrul: -^^^^^^^^ 
,u nluvTrrrmplementa.ion discussed above. In such "^Pl«'^«"'^''°;= " , hanging around the usefs neck. 

;?,o deTiZ c'packages. Accordingly - "P-": ^-^^^rnt in th^^d rectSl o, a package hek. at waist height 
■^e e minal includes a scanner window 7172 angled ^^^^ "^^"^[u^^ 3^,,, the package and any barcodes 

me u^er Such a package is shown as 7174. The ^I'^^lJ^Jl'^.^^, ..^her includes controls 7176 and a display 
hl d ^J^ it with optirnum ease For simplified man,pu.atK=n '^^e me controls and read the display without having 
^.^rnlnCa-V-acingsurtaces ch^^^a.^ 
to remove the pendant scanner. The terminal / 1 / u ^ 

■-%^:rL-:rer:sescanbeenvisaged^,o^^^^ 

hous^g and general^- logisttes-lype arrangements. The ^"J . p^., ^y^ems. networks and data tools, and 

'or incorporauon with existing '-''--^'^'"'^^'^^Z^TCZl^'o^^^'^^^ relevan. areas ol .he marke, 

soltware databases and so lorth which are already .n P"^", J^'^„PP ^.^^ably incorpora.e a cen.ral sen,e, carrying a 
0° exampte retail, distribution or terminals o. the type ^-^-^bed above,n«x^ 

sui.able database together with appropriate cl^ts benefits ol real time opera.ior which shortens 

poltVg a graphical use. intertaoe to the user Ttie ^V'^'T.^^^^^'tl b^h sta« and hardware, at the same time alto-^ng 
metadtimeon instructionsandprovkJesop.,rnum ^ple^^^^^ p,^e,,ed ,n real 

checking to take place on an immediate, continuing ^^^.'"^^J^^,^ ^ser will automatically know where items are 
imt^evels can be tailored ac-rding^ and ^iteTdministrative burden is decreased. All o. .h.s ,s 

stored and be able .0 kx:ate them promplly At the ^ame t inlrastructure 

:ch?ev^ Without costly across the board ^^'-S-;" ^^^^^^^^^ be introduced quickV and with simple ™ 

The use ol an icon based user temninal "^^^"^ ^f^^^.^-.^ms including wave planning, resource scheduling, 
onjbu. the system can also be extended to -^^Pj^.^^^':^^^^^ as the ioven.ory is continually updated .here 
;:<^uctivity measurementand real .ime a-e^m-^an^ ^nvorltory, stock and other relevant reports can be ob- 
is no down time lor physical inventorying Management oa ^ 

ained a. any time again decreasing the ^'^'^'^^'^^^^^ ,„ ,^,,0. .0 wireless tem^inals run some lorm o 
A cen.ral sender can run bo.h client-types '"^'^"^^^^'^^ ^,,ed .0 ,he sys.em ei.he- at the base station or 
,adio network controller. PC's or other ^^^^ '-'^l^'ltantTincorpora.ed together w„h standard network architec 
remote Standard interfacing ccmmunicalions protocols can 
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tures to achieve a reliable, interchangeable and adaptable system preterably linked into other business systems as 
required 

Terminal/cradle arrangements of the type discussed above provide compact base stations allowing high speed 
data networking at the same time as battery charging for the terminals. The systems are appropriate tor transportation 

5 and logistics companies, warehouse facilities, public safety, retail and other appropriate organisations. Preferably upon 
initialion, the cradle powers on and performs setf<liagnosis to ensure proper system operation. Battery charging pref- 
erably begins automatically when the terminal is seated in the cradle and indicators such as LED's can be provided 
on the cradle to indicate when power is on and when charging is taking place. Data transmission can be quickly and 
efficiently achieved with a host lor example by nrKxJem using standard communications protocols. Master cradles can 

10 be linked to, for example, a host PC or another cradle chain. Preferably standard interfaces such as RS232 and RS485 
are provided for use with a variety of portable printers and peripherals. 

The system can also be mounted in a vehicle where appropriate, for transportation and courier companies, utilities, 
public safety organisatkxis, field sales and service and other appropriate operations. The cradle includes the capability 
for in-vehicle battery charging in two-way wireless communication. It can be installed for example on the dashboard, 

'5 seat or floor of the vehicle and can take power from the vehicle battery. The system can allow two-way wireless data 
transmission between remote operation centres and mobile field personnel, allowing rapid transmission of pick-ups 
and deliveries, work orders, activity reports and transaction records. 

In either case it will be seen that the provision of an ultra-thin client reduces the weight and power requirements 
of the hand-held terminal making it yet more suitable for the portable uses envisaged. 

20 Many of the components forming the detailed embodiments discussed above, are individually known to the skilled 

person and do not require detailed discussion here. 

It will be seen that it is highly desirable to create clients that are %veb enabled", that is. configured for connectivity 
to the Internet. In many cases it is desirable to remove previous operating system based terminals using, for example. 
DOS and move instead to, for example, HTML (hypertext mark-up language). Referring to Fig. 58 the hardware and 

25 software design for a web optimised terminal is shown. The hardware model presents the major subsystems. The 
software model describes how the radio and HTML software coexist. 

The digital (jortion of the design is fairly simple. The primary CPU 7400 can be. for example, a National 486 SXF 
or SXL (Trade Mark). It is a highly integrated CPU that includes a variety of peripherals including LCD 7402 controller, 
DRAM 7404 controller, timers, serial ports, etc. It also has an onchip code cache and extensive facilities for tow power 

30 operation. It executes 32 bit protected mode 386 instructions however it cannot run DOS or Windows (Trade Marks). 

There is a single 128KB flash memory chip 7406 containing compressed object code. When the unit starts up the 
code is decompressed into the DRAM 7404 and executed from there. The 12BKB should contain about 256KB of 86 
object code. This code contains the radio firmware, setup routines, and sufficient Web Client code to download the 
actual runtime code from a server 

35 There will be a single 1 M x 16 DRAM 7404 on the unit, providing 2MB of DRAM. This will be capable of low power 

and self refresh. 

The scanner interface 7408 will be, for example, the pre-programmed 8052 used on the currently available SE1222 
decoder board. The decoder board itself will not be used, just the components from it. The 486 will communicate with 
it via its integrated serial port. A scanner 741 2, for example the SE1200, is also incorporated. 
40 The interface to the radio 7414 will be preferably a simple 8 bit parallel port, although a PCMCIA can be used. The 

radio module will be a pure radio capability only or "dumb "kappa" unit that does not have its own CPU, flash. RAM, etc. 

There are two options lor LCD support. The 4a6SXF processor 7400 supports up to 320x200 display Use of the 
486SXF allows a "dumb" LCD unit without built-in controller If the SXL version is used, the LCD controller must have 
its own controller 

45 The keyboard 7416 is just basic switches. Debouncing is done by the 486 processor 7400. 

The entire system runs off a single 5 volt supply. The radkD 7414 requires 5 volts and so does the 486 processor 
7400. This costs some power but eliminates the need for a separate 3.3v supply thereby reducing the associated costs. 

The most cost effective model is a two board setup, the motherboard and the "Kappa" radio rrxxjule. On one side 
of the motherboard are the "keys' 741 6, LCD 7402, and whatever parts can be assembled thereon. On the other side 
so is the radio module 7414 (attached directly to the mothertx>ard) and the rest of the parts. The whole thing can be Yi" 
to high, - 214" wide, and 4-6' long. The scanner 7402 also mounts on it. The goal is to eliminate all the flex cables, 
further reducing costs. 

The software on the design shown in Fig. 58 is built around a small, non -preemptive multitasking kernel that cur- 
rently runs on known radio cards such as the Spectrum 24 card (Trade Mark) (available from the assignees' radio 
55 card). There are tasks for handling the user interface. Crux or Cetus 418, sending and receiving, and roaming. They 
communicate via shared variables and message passing. There is an idle task that is the lowest priority task and it 
may be preempted. This task forms the basis for a single, polled loop structure in which the protocol stack and HTML 
runtime exists. 
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. . ..r^tPs at -task- level U pertorrris a sohes of tests which may result in some 
,n this model there is one task that operates at task leve . p ^^^^^ ^.^ 

p.ocess.r.g takir^g place. ,r.terrupts are Qenera'h^ena^ed at b'I ^^^^ 3 p3,,et has beer. 

It should be noted that the tasks may be qu^e compjex^ Fo P ^^^^^^ ^^^^^ ^^^^ processes rt. 

received on the RF interface. It one been the packet - P-^^^ 3,, ^^ems, tor example the 

Th.s software model has been used ^^^^^^J^^^^^^^^^^ 

symbol Technologies Spectrum 24 pager and interpreter, and pager user interface alt running on 

Known cradles have various basic requirements: 
. p., .a.w.e s.na, c«.pa..n„. a. o^;^'^^^ T^^t^^Z^^^^ ^.^1^' ""^ 

compalibiB communications so««are embodiment a "mastBr- cradle b 

. suppon lor -chaining- o. ^"'P'^^^^^Voo^^jXrnumb^^ °^-=lave- cradles. Two access modes must be 
provided (or connection to the host, and supports a large nu ^ ^^^^^^ 

supported. Single access mode and mu,.,ple --J^,7^^te^fnaf experience results equivalent to "no cable at- 
exclusK^e control and the host ser,a port and 3" °' ^^^^^ ,he host serial port but the right to 

modification despite the occurrence ol multiplexing 

. The temtinal/cradle shou« be implementabie . a veh.le conHguration as discussed above. 

solutions to the various points are discussed below. 
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.ach terminal comprises twopairso, opt.s ,V._^^^ 
,wo (ull duplex datapaths are provided. ^^^'^^^^'^^^/^^J^'^^nci^ 

receiving a terminal). In .his lou, slots design, ^^^"^^^"^''^^Z^^-PC compatible 9 wire series interface, for example 
between the cradle and a terminal carnes the ^''^ P^/* °' ^ Z c^L and a tem,inal carries control information (DTR 
TXD. RXO and SG. The a-''^-;V °p..-' channel b^^ ^ ^,^,3,, ^ ,,3 infor- 

and RTS), status information. (DSR. DCD. Oi:^, nij a 

matioo (BREQ and BACK). ^^^dle. The control and status information 

and BACK) are passed as -tokens- from the cradle protocol and provides both IBM PC<ompa.,ble senal 

The BIOS 01 the hand.hekl c°-P"'^^ '7J^"^;7<^;'^^^^^^ Since le« if any, IBM PC^paUble ser«l com^ 
BIOS sen/ices and a proprietary extended senal B'OS se~^e s hardware), communications via 

munteatio^s program use either set of B^S serv.es (^neado ^ ng d« y^^^^ ^ ^^^^^ ^.^^ ^^.^ 
the cradle cannot support standard -'^"'"^'^'^'^l^J^'^^^, uas all the same functxx^ality o. the 4 slot versions 
is no. a particular hardship. A single slot version o( these c ad^es h ^ ^^^.^^ 

'^''^raTernative single s.t configurate P^ idTei.ht s^— 

-Cc/rbTu^r.": rdrr^rrnrrr: ;';Les a wired p^h tor bo. o. the da. Channels 

that are normally optical. ^^,o^rh can be used to emulate the IBM PC serial communica- 

To improve IBM PG^ompal.bility an altemal.ve approach can be usea 
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tions interface. This involves "bridging" the control and status inforrriatKxi (conditioned as appropriate based on bus 
information) between the auxiliary optical channel and the "ennulated" UART registers This bridging is done using a 
special "Super-State" mode of the Chips and Technologies F8680 mtcroprocessor tn the terminal Since all software 
in this device runs in real-mode, most "well-behaved" IBM PC-compatible serial communications programs could be 
s used. 

One solution to reduce the cost of multiple cradle installations is eliminating the microprocessor in all but one (the 
"nnaster") of the cradles in each "chain" of up to for example 60 cradles. 

In order to meet all of the common requirements for cradles (especially chaining), a method for synchronising 
access to the cradle bus from multiple hand-held computers, without a processor in each cradle, is required. The 
ro mechanism can be a variant of CSI^A/CD (Carrier Sense Multiple Access / Collision Detection). In this matter, the 
processors in the hand-held computer themselves, with the cooperation of the single processor in the "master" cradle, 
manage all required bus control. 

Unlike the above variants a single data channel is used, thus freeing up a UART on the terminal and reducing the 
number of optic pairs in a temninal + cradle combination from 4 pairs to 3 pairs (2 transmitters and a receiver in the 
IS cradle and 1 transmitter and a receiver in the terminal). The third pair (a transmitter in the cradle arxl a receiver in the 
terminal) is required to allow the Carrier Sense and Collision Detection. 

To allow for interchaining with different cradles, a switch on the "master" cradle is used to select which type of 
emulation to support. This feature allows a chain of cradles to be placed at the end (farthest from the host) of a different 
free cradle chain. 

20 To provide IBM PC-compatibility, an approach similar to that discussed above is used to emulate the IBM PC serial 

communications interface. Since no direct data channel is available (since there is only a single data channel), data, 
control, and status information must travel on the same channel. This requires that the "emulation" be more complete. 

The emulation is done using support hardware in the terminal ASIC interface and control. This involves using IAD 
register traps to generate NMl (non-maskable interrupts) to allow the cradle support software to emulate the results of 
25 application accesses to the UART registers. Using an open system based on the 486 processor, intended to run pro- 
tected mode software such as DOS extenders and Windows (trade mark), the potential number of interactrans with 
the cradle support software is effectively infinite. 

In a further cradle approach a modular (phone jack) style of connector is used to attach a serial adapter cable to 
attach to the cradle. The cradle, however, simply passes the signals through to the cradle serial port connector. Since 
30 the serial port is IBM PC-compatible, the cradle is as well. 

Where the device and its cradles do not support internal battery charging, the cradle is effectively reduced to a 
"port replicator' or "cable extended" and a stand 

As a further development is it proposed to make full use of IrDA capability, in particular using IrDA for wireless 
communication and using the same IrDA optics as the cradle interface to avoid to unnecessar/ duplication of hardware. 
35 Using IrDA 9 wire emulation mode (called IrCOMM) to the standard protocol stacks designed for this type of ap- 

plication alkjws the cradle to be an IrDA+lrCOMM to RS-232 converter with multiplexing. The multiplexing coutd be 
relatively simple (i.e. the "token" passing scheme discussed above), hence it can be implemented in hardware as an 
ASIC. Alternately, the multiplexing could be performed by the processor needed to run the IrDA protocol stack and 
IrCOMM layer. 

40 Adding a processor to each cradle may still be more efficient than putting different sets of optics on each hand- 

held computer Since the IrDA optics are half duplex, they cannot easily be used in central constant cradle schemes. 
Use of the IrDA+lrCOMM standard protocol stack layers is the togical method of using these optk;s. In the cradle, since 
these protocol layers must be converted into RS-232. a processor is mandatory. 

Within the terminal, emulation of an IBM PC-compatible serial port is still required. An approach similar to that 

45 discussed above could be used to 'wrap' the IrDA and IrCOMM interfaces and n-iake them look like a standard COM 
port. Alternately, to avoid the software interactions that the emulation approach experienced, it is possible to add another 
microprocessor (such as an 8031 ) to the hand-held computer itself. This processor would then emulate the "hardware" 
interface of the UART and run the IrDA+lrCOMM layers. This approach would eliminate any possible software incom- 
patibilities. 

so It is further desired to develop a subsystem for use in a terminal that complies both with external standard such 

as IrDA and any dedicated internally determined standards. The subsystem must be capable of communicating with 
other internal standard or IrDA equipped computing devices, with internal standard and/or IrDA. and must be suitable 
for use in the implementation of non-physical connection cradles. These cradles must be capable of providing emulation 
of a full RS 232 serial port (with and without cradle chain) A suitable system covers the functionality of the subsystem, 

55 the hardware and software needed to implement the subsystem (both at terminal and cradle portions) and the design, 
implementation, interface and the characteristics of the subsystem and kjentifies the functional hardware and software 
requirements for the complete internal standard/lrDA subsystem (both the terminal and cradle portions), 

Referring to Figs. 44 to 51 the wireless communications strategy for the system is based on two fundamental 
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system equipped with both. (ollowinq three operational rrxxJes: Poirit-to-muUipo.nt "Air Net- 

provides for one or more of the following configurations as shown in Table 1 : 
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TABLE 1 


I Configuration Name 


Technology Used 


Mode Used 


I Vehicle Cradle 


Internal Standard and/or IrDA 


Serial Port Emulation 


Depot Cradle 


Internal Standard 


Chainable Cradle 


IrDA Peripheral 


IrDA 


Air Network 



connectivity. „„^i„„ ,,nA witaless communication between a terminal 7180 and each ol 

Fig. 44 ehows an ^^^^^^ p n.erim ^rtJA communication between ,rDA equipped lap- 

an IrDAequipped se^er 7182 and an ^'°f''''^f^^^"X"':e2 B,^a printer 7184, as well as IrDA communication 
,op or otber '^^^ '"^^^. ZlZr^'l^^^^ to, TOA and^r Kiterna, 

=;:c™'rmira?rrm^^^^^^^^ 

7188 communicates with a P*ter 7192 '"^^^^^^^^^."''^'^^^^ ^^own in Fig 46 includes communicatton between 
Tt,e IrDA and/or internal standard '^^'^""''^J^'^'^lf^Z^^ by either ol IrDA or internal standard tech- 

:^d a mastt cradle c<xr,municatas with a ^^-^^r-;.^;!" ^i^^^^^^L^^^ a CPU 71 94 communicates 

,n the in-terminal hardware design -rDA and 'n^;-^^^^^ ^^^°3„,^,,3,,, ,,3 ,™ers 7200 w,th 

rirors-d^rrrat— 

^-nlTfoFig.48acrad,e7210incor^.^^^^^^^^^ 

standard cooperates with a microprocessor 721 2 ^^'^ "9 "j^^^^™^ schematically at 721 8) via a UART 7220, an 
at its core. The '"-°P''««-°'J2'2 cornn.unK=ates to .he hos^^^^^^ ^ ^^^^ 

RS 232 driver 7222 and an BS 232 connector ^^tj!"^""""^^^^^^ ,,0^, optics 7230 via IrDA drK/ers 7232. The 
directly and via a UART 7228. The multiplexer 7226 <='^'^""'f ''"7,°^^ ,,36 

muKipLer a.o '^-^''^l^Z^Zll"^:^^ ^ "d A^^ stafd^rd technologies comprises a 
Reler ring now to Fig 49 a chainable <=^adle desisn w,.n ic microprocessor 7238 com- 

microprocessor carrying RAM memon^ storage 7240 ^"^^'^'^t'^^^^^Zr^^^ unit a*itrales between the com- 
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connector 7280 is via UART 7282 and RS 232C dnvers 7264. Data flow IrDA to RS 232 brtdge 7278 - IrDA drivers 
and optics/internal standard unrt and antenna 7286 is via IrCOMM 7288, TmyTP. IrLMP. trl_AP 7290 and UART 7292. 

Many client devices are conrigured to receive an adapter card allowing them to perlorm network access. The 
components of such devices and adapter cards are well known to the skilled person and will not be described in detail 

5 here. One example of a network adapter is the system soteJ under the trade nnark SPECTRUM 24 by the assignees of 
the present application. ! 

In known systems such as that shown in Fig. 55 it is often desirable for a Client Device to perform Network File 
Access using Network Files System Clients (NFS) via Network Protocol Stacks on Network Adapters. To accomplish 
this, the Client Device 7350 must generally utilize a PCI^CIA slot to hold the Adapter Card 7352. Additionally. vark>us 

10 Software Components, such as a PCMCIA Card Driver 7354, Protocol Stack 7356, and Network File System Client 
7358, must all be present and executing on the Client Device. 

For small, k)w cost Client Devces, the secondary storage needed to hoW these Software Components may be 
large compared to the total secondary storage capacity of the device. Additionally, the RAM required to execute these 
Software Components may be large compared to the total RAM capacity of the device. Finally the processing power 

'5 required to execute these Software Components may be large compared to the total processing power of the device. 

Since many of these Software Components may need to be Client Device -specific, configuration and depkiyment 
of Network File Access on various Client Devices may be difficult. Additional ty, the secondary storage required to hold 
the required Software Components may require the use of a second PCMCIA slot, which may not be practical or 
desirable depending on the capabilities of the Client Device. Finally, the configuratk>n and maintenance of a network 

20 can be very difficult and time consuming. 

The client devce and network adapter card interface via a PCMCIA interface 7362. In the case of the existing 
Adapter Card 7352. the software consists of an autonomous radio control program 7360 with an interface 7352 to the 
ODt or NDIS driver 7355 in the Client Device. 

The inventkxi as shown in Fig. 56 and 57 incorporates the functionality of the Network Adapter Card 7370 into a 

2S System which also includes Network Protocol Stack(s) 7372 and the NFS Client(s) 7374. The entire System is then 
packaged into a PCMCIA card that emulates a standard PCMCIA ATA card. This allows any Client Device 7376 which 
is capable of accessing a PCMCIA ATA card to transparently access files from a File Server Since the only interface 
between the Client Devk;e and the System is the ATA/IDE interface 7378. the Client Device need have only an ATA/ 
IDE driver 7380 NOT a network adapter driver. Network Protocol Stack(s), and NFS Client(s). 

30 The File Access Card 7370 consists of a Processor. RAM, Flash and a convent kDnal radk3 7388 lor example of the 

type sold number the trade mark SPECTRUM 24 by the assignees of the present invention. This is basically the same 
design as the existing Adapter Card. 

The fundamental difference in the proposed solution is the software running on Processor 7382. The interface to 
the Client Device ODI or NDIS driver is replaced by a direct interface to an ODI driver 7390. one or more Protocol 

35 Stacks 7372, and one or nnore NFS Clients 7374, all within the File Access Card 7370 itself. All of these Software 
Components then run on the Processor 7382 in the File Access Card 7370. The software necessary to emulate an 
IDE disk drive is present to provkJe the interface to the Client Device. 

The software further includes a Radio Control Program 7394 unchanged from standard Radio Control Programs 
except that instead of interfacing to an ODI driver in the Client System via the PCMCIA interface 7378. it interfaces 

40 directly to the ODI driver 7390 running in the same processor within the File Access Card 7370. The Protocol Stack 
(s) 7372 and NFS Ctient(s) 7374 kaad on top of the ODI driver 7390 in a similar manner to the way they would on a 
Client Devce. The ATA/IDE controller software 7396 must emulate the ATA/IDE interface 7378 and use the services 
of the NFS Client(s) 7374 to access the files on the NFS server in response to Client requests via the ATA/IDE interlace 
7378 to access the emulated disk. 

4S In order to support multiple Protocol Stacks 7372 and NFS Clients 7374. the File Access Card 7370 must either 

have multiple Protocol Stacks and NFS Clients, with a mechanism to select which one to use. or must provide a means 
for loading the desired Protocol Stack and NFS Client. 

The File Access Card 7370 further includes suitable Radio Hardware 7395. 

The Conventional Adapter Card Drivers require certain parameters (such as Net ID) to be specified. A mechanism 
so must be provkjed for specifying these parameters. Additionally. Protocol Stacks 7372 and NFS Clients 7374 typk;alty 
require setup parameters (such as IP address, log on name, password, etc.). A mechanism is provided to specify this 
information. 

Numerous solutions to the problems of loading/updating Protocol Stacks 7372 and NFS Clients 7374, and setting 
parameter information can be devised. Since the hardware implementation contains Flash Memory 7386, this is the 
55 obvious place to store these varying types of data. One method is to use a portkDn of the Flash memory 7386 to emulate 
a disk (in the same manner used by a normal ATA Flash Card) This disk contains the standard Protocol Stack 7372 
and NFS Client Files 7374. as well as the configuration files (NETCFG. PCTCP.INl. etc.) used to configure the Protocol 
Stacks and NFS Clients. All of these files are located in the root directory or in subdirectories of the ATA drive, and all 
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^ , J. r-^rri 7-^70 To reconfigure or reload the Protocol 

as a =-*--:ro7:rrrec^^^^^^^^^^^^^ - -u... .r^ a,.e, .a, ,3 use. ,o access .a. 

System can also oe ine i«o voqc 
rn'^acc.s.ee a.e ^.c .o seCcs -^.in.^e ™ ^^^^ 

rrc;::r^;-=— 

n,c ^.cess Ca. .as su«,c.. ^on.. J3b™ ^ 
o, datllo ma. traquent accesses by *e Clien. D^^^^^^^rlVris.em be accessible by Cher Clients, .hey 
qufcK ^ess w„h accura.e da.a. Since '^^ °" "^^^^ l^^e A Jess Card 7370. Adjustments .o a,^ 

"^l^^ file along wi.h tbe P-^f-^^^IXC^^lTs, passwords, etc. within the Ftash memory 7386 
S«:urity issues may arise due to .he need to ^^d, being portable, may represent a secunty 

c,,hrFile Access Card7370 AS this in(ormat,on nowtravelsw^^^^^^^^ 

breach, i. is possible to use various «-W'"7^^^^"jV™p'ed copy o. .his l.le lor .he use o. .he Proloco. S.ack 
The File Access Card 7370 needs .o make a temporary. -^'^^^^^^^ ,,,3 .e^porary copy can be removed. So 
(s, 7372 and NFS Client(s) 7374 v^.ls. ,. '^ l^f^^^l^^^l^l^^ „ cloes no. represen. a security breach. 
J,9 as .his .emporary copy is no. f ''"^ J^^cycle the File Access Card 7370 when used ,n por^We 

Da.a in.egri.y issues may anse due .0 ^^^f J° ^^^'^^ Clien. Device, i. loses power. The des.gn o( me 
Client Devices. Additionally, any time the card 3, a,. This is a stendard design cons.raui. of 

ATA controller 7396 mus, ensure .ha. a wr,.e ^ke .his precau.ion one s.ep lurther. A wri.e 

Rash memory-teased ATA con.ro,,ers The F^e Access^^^^^^^^ 

cannolbeconsideredcomple.eunt,l,.hasbeensuccesslun^^^^ 

wilhin me File Access Card 7370 mus. synchrontze "'tl] ^" mounWrerrraun. File Sys.ems au.omatically 
The File Access Card 7370 must «='«W,sh/reestabi^h conn^^^^^^^ ^^^^^ „3y ,0 

whenever power is applied .0 me card. Th.s -^J^f^.^/J^^™^^:: ATA cards, where me .ime ne«ied .0 -sp. 

rss^r^^r^^^^rrs^— "^^^^^^^^ 

un.il da.a is available. . same hardware and firmware as a standard Adap.er 

Since me File Access Card 7370 must -"'f ^^^^^^^^ CaTd t^s wou«, o. course, require me Adapter Card 
card, 1. could also be designed ,0 .^^^'f^.^^^'^^l^^i This would allow me card .0 be used as e«her a File 

Driver and Prolocol Stacks to be present in '^^^Tal^wZ^oogU not at me same time). 

Access Card or a standard Adapter Card '"<«'*^"9«^^^ ^ter between me Client Device and .he File Access Card 
I, is also possible to create a custom ^'^'""ZlZ^^^^T p.esen. on .he Clien. Device. Since me File 
7370 .ha. rep^ces me s.andard network layers ma. ^^^^^^ ^3^2, ,,,,3 is no need .0 dupl^a.e mese corn- 

Access card 7370 contains me ODl '•""[.^^M ^^"f ^J"^'^"' ^^fwo k c^n be reimplemen.ed .0 use .his cusU>. com- 
ponems in me Clien, Device. The applica .on "'^^^^^^^'s^aX^^g^z. The end resul. is ma. Clien. Device applica- 
munica.ion layer, insread o( .alking direc.ly .0 ,,ecu.ing on .he Clien, Device. Sunab.e appll- 

,ions can utilize network sen^ices wi.hou. ac.ual „„,er here For example .he in.erlaces 

ca.ion in.er1aces will be well knov^ ,0 .he ^^'^APTeTs ^r would be appropria.e. 

communications layer at the same time advantages in applications. For example the invent .on 

provrsror:=="or:n^rse%^t^^^^ 
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access to ATA cards. Client Device specific protocol stacks or NFS Clients are not required. At the same time simplified 
configuration for access to NFS File System is attowed. Once a card has been configured for use with a given set of 
protocol stacks, NFS Clients and File systems it can be freely moved from Client Device to Client Device with no change 
in configuratton required. Because no protocol stacks or NFS Clients need to be present on the Client Device reduced 

s memory and secondary storage requirements for Client Devices are achieved, allowing yet thinner clients. The protocol 
stacks and NFS Clients run in the File Access Card processor rather than in the Client Device providing consistent 
performance across multiple Client Devices. There is also potential reduction in the number of PCMCIA slots required 
to support a given application. Since all software components required to support file server access are present on the 
same card, many client devices may avoid the use of additional PCMCIA storage cards. This may allow Client Devices 

10 with only a single available slot to access file server files successfully 

According to another aspect there is provided an embedded storage device (or use in an embedded PC-based 
system allowing a single standard storage solution supporting directly executable storage (e g BIOS) and secondary 
storage (e.g. disk) with fiekl upgrade ability, suitable for use in all PC-based embedded computing systems. Hereafter 
the embedded storage device is simply called the Device and the embedded PC -based computing system is simply 

15 called the System. 

One implementation of the invention is in relation to a "portable server', that is. a mobile terminal carrying server 

capability as described in more detail in copending US Application Serial No filed 28th March 1997 commonly 

assigned herewith, which is incorporated herein by reference. As shown in Figs. 60a. 60b, 61a arxl 61b, web server 
capability can be implemented in a plug-in card, for example a PCMCIA card. A mobile device 7500 which can be any 

20 suitable mobile device such as a terminal of the type discussed above, personal digital assistant, digital camera and 
so forth including a card interface port 7502, for example a PCMCIA or compact flash slot receives a card 7504 at the 
interface. The card 7504 carries server capabilities for example for the internet or worldwide web and the system thus 
acts as a transparent web sen/er Referring in more detail to Fig. 60b, the card 7504 includes a PCMCIA or other 
suitable interface for communication with the rrx^bile device 7500. flash mennory 7508 and an ATA (AT attachment) 

25 controller 7510 used to implement the hard drive. The memory 7508 is for storing data produced by the mobile device 
and the card 7504 further includes a CPU 7512 which accesses the data and operates a web sen/er software routine. 
The CPU 7512 is configured to run a suitable radio communications nrxxjule 7514. for example of the type available 
from the assignees under the trade mark "SPECTRUM 24 RADIO". CPU 7512 is also configured to handle the TCP/ 
IP protocols. The mobile device 7500 carrying the card 7504 is thus able to communicate with a suitable nearby access 

30 point and then to a client PC via aerial or antenna 751 6. 

As a result the client PC can display a web page representative of data stored in the memory of the mobile device 
as desired. The card 7504 can thus convert any device, as discussed above, into a server for the web. This is shown 
in more detail in Figs. 61a and 6lb. The rrxjbite device 7500 collects data at a data collection point 7518 which can 
be, for example, a still, video or digital camera, a bar code reader, a microphone or a data input point such as a keytDoard. 

35 The data is stored, (or example in the card 7504 making use of the ATA controller 7510. The card 7504 cooperates 
with the device 5700 to act as a transparent web server and transmits the data from the card 7504 via the antenna 
7516. The transmission is received by an antenna 7520 to an access point 7522 connected to the Ethernet backbone 
7524. Connected to the backbone 7524 is a client PC 7526. Accordingly when, for example, a worldwide web browser 
of any suitable type is run on the client PC 7526 and calls up the "web page" at the mobile device sending an HTTP 

40 request for the desired Universal Resource Locator (URL) the request is routed via the backbone 7524 and acts as 
point 7522 to the transparent web sen/er formed by the device 7500 and card 7504. The data collected at the mobile 
device is transmitted back to the access point in response to the request and the web page is routed to the client PC 
7526. 

Turning to the physical requirements o( the Device: 
45 The Device is implemented in one of two physical embodiments: Modular and Component. 

The Modular embodiment of the Device consists of a single, self-contained circuit board (or equivalent) which can 
be mounted on a circuit board (or equivalent) within the System. The subsystem implemented by the Component 
embodiment shall interface to the remainder of the system via the set of interface signals described below. 

Modular embodiments of the Device interface to the System via a standard connector of suitable type. This con- 
50 nector provides the set of interface signals described below Additionally, this connector is low cost, low profile, and 
highly immune to shock and vibration. This connector is not intended to be used for frequent insertion and removal, 
since this aspect is concerned with embedded, non-removable applications. 

All embodiments of the Device interface to the System via the same set of interface signals. These signals represent 
a subset of the ISA bus signals, the additional signal(s) required to interlace to a standard BIOS EPROM, plus signals 
55 used to control Device options. The set of required signals is listed below; 

• Power signals, for example 
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+3 3 Vdc, 

+5Vdc. 

+12Vdc, 



Ground for various applications 

slroba command, 

I/O device wrile strobe command. 

memory read strobe command. .>,„,h=,-.,rr»nti/norEPROMmemorvcyclemustbeextended. 
memory write strobe command signal to *-Vs.om ™ c-^^^^ System 
Tr,is signal must be used in accordance "'^^ 'l^^ P^.^^^^^^^^? n^^^^^ by the Device unless the USEMEM 

Itpr oTand wimn^ to paLlpate ,n tS b« EPBOM memory 

'^s:^rarsrSernrt^^^^^^^^^^^ 

L°:,e cyce. the o'ev.e must use the ^00.^^1^^^'^° ^^^^^^ activated a«e. 

s::-rr:rstrxrrsETstr.=^^^^ 

following RESET until this -9"^' '^^f^^^^J",^,^^ update the contents of the IPL subsection o. the XIP 

i^c^rer^fsCar^^^^^^^^^^ 

commands are sent to the Device by the System) 
^n^Se^re^sTrSLVr^^^^^^^^^ 

:^:^:^r^::::^:^^^oJ^^^^^ .^n-ed b;deactivating the 
fnd'r;^th:'l^fem the current suspend state o, the Device. I, the Dev«e is current, m suspend state, th.s 

rr;hr;^;sr-s;e:r^^^^ 

;rartt'tt:^r.hVo^:lteiscurren,V.s:n.,u.^ 

rng'rrrr;ro,7un^^^^^^^ 

requested XIP update or Disk wnte operation. 

IZT::^::^:^"^:^™-^ a S.ve IDE dev.e ,o acKnowiedge the Master IDE dev.e during ini- 

tZ:' — s are s^n. to the Device by =t wnh the Device using 

the appropriate signal. fprOW mermry cycles and is willing to interact with the 

^cturgrcr ^s^^^^^^^^^^^^^^^ d-r^hor !:uTs Z , r'b,.^cycles and indicates the choice to the 
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System via the MEMCS16 signal 



Address Signals, for example 

To address the [up to 256K of the] XI P section of the Device, the System. 

S If an implementation of the Devce chooses to expand the size of the XIP section beyond 256 KB, additKxial address 

bits may be used to address the extra memory The Device can assume that ALL address bits are valid when the 
appropriate signal is present The design of a System using the Device must therefore ensure that the appropriate 
signal generation takes into account the upper address bits. If a System were to generate that signal any time the 
lower address bits contained the nght values, without regard to the upper address bits, then the Device might 

10 access memory other than the intended XIP section. 

• Data Signals, for example 

When the appropriate signal indicates the need for an 8 bit memory cycle, then only a first range is used. If the 
signals indicate the need for a 16 bit menrkory cycle, then the first range is used, but the latter range may only be 
IS used after signals indicates the readiness of the upper data lines. 

• Interrupt Signals, for example 

IRQ signal supported by the Device. It is used only for IDE interface emulation. This signal may be connected to 
any available System IRQ line, but for compatibility, it is suggested that it be tied to the standard hard disk interrupt. 

20 

All programming voltage (s) required to access the storage within the Device are generated within the Device from 
either a single 3.3V or a single SV supply voltage. A System need only provide one of these supply voltages, but may 
optionally provide both. The Device must be capable of obtaining its normal operating power from either supply These 
supply voltages are provided via the standard Device interface described above. 
25 The Device shall constrain its operation to conform to one of three power states as determined by the two Devk;e 

option control signals discussed above. For example the signal may Indk^ate that the Device shoukJ enter its lowest 
power rrKxle and not respond to XIP or Disk section accesses or that the Device is free to use full power at its own 
discretion. 

In the absence of either signal, the Device shall support all access operations, but must perform higher power 
30 operations (such as erase) only within the duration of an operation explicitfy requested by the System (e.g. XIP update 
or disk write). 

If the Devk;e supports background operation (moving blocks, erasing, etc.) it may only use full power during back- 
ground operations when the appropriate signal is present and must terminate such background operations it that signal 
is deactivated. 

3S The Device must be capable of changing states within milliseconds from the time the signal changes. The Device 

must report whether or not it is in suspend state via the appropriate signal. The Device must report any background 
use of full power via the appropriate signal. 

Table 2 describes the relationships between the power control and status signals and the power limitations for 
each state: 

40 



TABLE 2 
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state Name 


Enter Lowest 
Power State 
Signal 


Current 
Suspend State 
Signal 


Full Power at Nil 
Signal 


Device using 
Full Power 
Signal 


Maximum 
Permitted 
Current Load 


Suspend 


active 


active (within 
1ms) 


don't care 


inactive 


< 1mA 


Busy 


inactive 


inactive 


active An 
explicitly 
requested XIP 
update or Disk 
write operation 
is in progress 


dont care 


50 mA 
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TABLE 2 (continued) 
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state Name 



Background 
Idle 
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Background 
Busy 



Enter Lowest 
Power Slate 
Signal 

tract rve 



inactive 



Normal Idle 



Normal Busy 



inactive 



Current 
Suspend State 
Signal 

inactive 



inactive 



inactive 



inactive 



inactive 



Full Power at Nil 
Signal 

active No high 
power 
background 
operation is in 
progress 



active A high 
power 
background 
operation is in 
progress 

inactive No 
explicitly 
requested XIP 
update or Disk 
write operation 
is in progress. 



inactive No 
explicitly 
requested XIP 
update or Disk 
write operation 
is in progress 




„ „e Device supports an IDE .chatted section, then is s.aU suppon the standard ,d,e and S.eap corrtrr^nds o, 

,.e ATA spaoincation lor contro,J,ng me '^VjtZi^'^^s^-^'^^P-'^ ?' 
Since the Device is intended for embedded ^PP'''^'"^^/^" ^ balance capacity vs. available space. For exannple 

Device 7300 provides support lor two storage uJoKB up to 256KB in 64KB increr^ents. 

be sup^rted. bu, must no, prevent ^^o,.y. areas 730aa.7308b. Although 

are used herein to describe the required lunctKjnality. <;Mbsections the IPL (Initial Program Loader) 

.bs:::^':n:rB,;T<ir. ^^^^^^^^^ ^ ^ - 
•■-rTprsurrr:^;^^^^^^^^^ 

addressed as the first 64KB o, ""-^f '^^^Th S must provide the logic ,o adjust the 

IPL subsection to be interchanged wrth the BIOS be irTiplemented within the Device. 

^^^rr^rstr^rgr:^^^^^^^ 
-^reri=r:r,.exiPsec.^on^^^^ 

ranging from 64KB to 256KB in '--'-'^"'^j!^^^,^ ^1°%'Z des.gn of a system requires remapping ol areas of 

remapping logic is required to be implemented with the Device. 



51 




EP O 837 406 A2 



Larger BIOS subsection sizes and/or smaller granularities may optionally be supported, but must not prevent 
compatibility with the above requirements. 

For Modular embodiments of the Device, the partitioritng of the Device into the XI P section and the Disk section 
is possible via a separate external configuration fixture to which the Device is connected via the standard connector 
5 described above. 

For Component embodiments of the Device the partitioning of the Device into the XI P section and the Disk section 
is possible either in -circuit or via an external configuration fixture (if the System board itself is equipped with the standard 
Device connector) , 

The actual configuration of the XIP section of the Device is accomplished via the standard configuration interlace 
10 described above. 

It is permissible to require 5V (for radio) or 12V supply voltages (in addilkxi to the standard 3.3V or 5V operating 
voltages) for configuration purposes only. These supply voltages must not be used except when the appropriate signal 
is present. This signal identifies that the configuration supply voltages are valid and that Device configuration is per- 
mitted. At a minimum, the configuration supply voltages and the signal woukJ be provided by the external configuration 

IS fixture via the standard Device connector. The configuration supply voltages and the signal are described above. 

The configuratkxi of the Device, once performed, must be stored within the Device in a nonvolatile manner This 
may require the use of a separate configuration storage area. Although it is possible to reconfigure the Device in the 
event of an erroneous configuration, this is considered an infrequent event. It is therefore permissible to limit the number 
of reconfigurations (to allow use of a limited re-write configuration storage area). In any event, a minimum of for example 

20 100 reconfigurations are supported. 

It is possible to detect the capabilities and configuration of the Device. The XIP section capabilities and configuration 
are determined via the interface described below. 

The Disk section of the Device conforms to one of two formats: IDE or FTU A standard mechanism exists for 
determining which of the two formats is supported by an implementation of the Device. It is permissible to have an 

25 implementation of the Device that supports both formats. In such a case, an additional configuration option must be 
provided to select the format that will be used as the "primary" or "boot" device. The selection and detection of the disk 
section configuration is not required to permit read accesses to the XIP section interleaved with accesses to the i/O 
Interface of the XIP controller. As a result, the System may not execute from the XIP section while updafing or configuring 
the XIP section via the XIP controller, 

30 A Disk section supporting the IDE format provides a complete emulatkan of an IDE disk drive and is configurable 

to operate in any of the following modes: Primary IDE master, Primary IDE slave, Secondary IDE master. Secondary 
IDE slave. The selection of the mode is determined by the settings of the appropriate signals described above. 

The management of the logical disk drive within the disk storage area is performed by the Disk controller within 
the Device. Access to the kDgical disk drive is via IDE commands sent to the Disk controller by the IDE driver within 

35 the BIOS. 

A Disk section supporting the IDE formal is configurable to operate in either 8 or 16 bit wide modes. The data width 
is selected by the System, via the appropriate signal. Although this signal may be dynamically controlled by the System, 
it would normally be tied high or k5w depending on the capabilities of the System. When the signal is present, the 
corresponding signal Is used by the Device to indicate to the System that 16-bit accesses are required. 
40 A block diagram showing one possible implementation of the Device with an IDE format Disk section is shown in 

Fig 53. 

The Device implementafion 7310 shown contains separate XIP 731 2 and Disk 731 4 controllers and separate XIP 
7316 and Disk 7318 storage areas. The XIP controller 731 2 handles the configuration and updating of the XIP storage 
area and the Disk controller handles the emulatkxi of the IDE drive using the Disk storage area. 
45 A Disk section supporting FTL format is shown in Fig. 54 in block diagram and provides a standard mechanism 

for accessing blocks for storage within the XIP storage area. This standard mechanism must be the same regardless 
of the technok^gy used to implement the disk storage area within the Device and is described below. 

The Device implementation shown contains a single controller 7320 serving as both the XIP and Disk (FTL) con- 
trollers and a single storage area 7322 serving as both the XIP and Disk storage areas. No IDE suppon is provided, 
50 and the XIP and Disk controller functions share comnxxi logk;. 

The BIOS of every System that utilizes the Device must include both IDE and FTL drivers to ensure that all imple- 
mentation of the Device may be used on all Systems. 

The XIP sectk>n of the Device emulates 8-bit. byte-addressable readonly linear mea>ory (e.g. equivalent to a 
similarly -sized EPROM). Address bits sufficient to address up to 256KB are provided by the System to the Device and 
ss they are decoded as necessary within the Device. The appropriate signal is provkled by the System to the Device to 
identify that the XIP area is being addressed. Address decoding required to produce the signal from a wider range of 
address bits is the responsibility of the System. 

16-bit EPROM emulation may optionally be supported, but must not prevent compatibility with the above require- 
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10 



15 



20 



.en.=. „ .ppo.ea .S-.. .PROM e..a.,on n^e . . ^;:;^::Z:'^^Z^::::^ 

s,gna, is used ,o ,ndica.o .o .he System ma, 16^U ----^^^^^^''^^^ty .he Sys.e,.. are updatab.e, ,a ecu,,, via a 
The con.er>.= o( the XIP section of the Device, rt <='^''9""° °' 33^Jo„ programming interface described 

s,andardized programming in.erlace^The Dev.ce -PP^'^^.^^i^^^^f^^t^n ^ XiP storage area of the Device 

„om update via a signal •'at -pro^cts- or """P^'^f ^. disk dr^er and ,he standard BIOS ,DE or 
The Disk section shall be updalable in arcurt, v.a the storage area of the Device. 

FTL drivers, regardless of .he specify: technologies "s-d -n '^^'^^e oMhe Disk section supported by me Devtee 
The rated storage capacity of me Dev«=e ,s detrned '° J °J r^^asuremen. for all implemen- 

when an XIP section of 256KB has been configured. This shouW provide a wo 

talions. .»,i„„t„»yipnd the size of the XIP area beyond the requirements of this 

Although it is pemiissible for an ,mplementa,»n '° ^'^^"f borage capacity o, me Device unless 

:r-rdintm%-isT::^^^^^^^ 

Zll^'^O and the average number of wai, steles ^;!^^^r^^Xe%os or omer system code from me XIP 
Although me system n«y '"tht ^-T.^^^^ to meet the performance requirements 

area into system fWM for improved performance. thK must no. oe re^ 



2S above. 
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Device This includes, but is not limited to. the following information: 

. Granulanty of adjustment of XIP section (granule size) 

Specified as an integral number of KB 
• ^plTe^^'aVL^a^nrber of g.nules Must be greater man or equa. ,o 256KB 
- IDE fomiat disk section presence flag 

: 'sLVoT^rra^l^irkr^FTx^torn^. .s used, specified as an in.egra, number of granules 

th« Y\P <iection interleaved with accessed to the I/O interface 
X^rrr^rr rltuT:: .r<^ X. secon wh,. upda-mg or configuring the 

It^iatnre^ac^ iTprL^d by me XIP controller «i,hin the Device for determining .he curren. configura.ion of 
the Device. This includes, but is no. limi.ed to. .he fcltowing informa.ion: 

. Current IPL subsection size 

Specified as an integral number of granules 

Current BIOS subsection size 

Specified as an integral number ol granules 
. Choice of IDE or FTL formatted drive as the -boot" devK^e 

When both are present 

i« th« YIP section interleaved with access to the I/O interface 

o, ^;^:r:::::^^t:::^^^^^^ - -^"^ °' -'^""^ 

ACX'rn.'''a« rp^o^^ed by me XIP controller wimin me Device for selecting me desired configuration of 
,he DeJ^ce. Tl,is includes, but is no. limited to. .he foto«ing ,nforma.K,n: 

Current IPL subsection size 

Specified as an integral number of granules 
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• Current BIOS subsection size 
SpeciHed as an integral number o( granules 

• Choice of IDE or FTL formatted drive as the 'boot" device 
When both are present 

5 

The Device is not required to permit read accesses to the XIP section interleaved with accessed to the I/O interface 
of the XIP controller. As a result, the System may not execute from the XIP section while updating or configuring the 
XIP section via the XIP controller i 

A special I/O interface is provided by the XIP controller within the Device for updating the contents of the XIP 
'0 section. This includes, but is not limited to. the following functions: 

Erase IPI 
Write IPL 
Erase BIOS 
IS . Write BIOS 

The Devico is not required to permit read accesses to the XIP section interleaved with accesses to the IAD interface 
of the XIP controller As a result, the System may not execute from the XIP section while updating or configuring the 
XIP section via the XIP controller 
20 When the Disk section supports the IDE format, then the standard IDE command set is supported. The System 

BIOS IDE driver is used to update the IDE format of the disk section. 

When the Disk section supports the FTL format, then a special interface is provided by the Disk controller within 
the Device (or updating the contents of the Disk Section. This includes, but is not limited to, the following functions: 

2S • Erase Block 
Map Bkxik 
Write BkDck 

The Device permits read accesses to the XIP section interleaved with accesses to the I/O interface of the FTL controller 
30 As a result, the BIOS FTL driver may execute from the XIP section while updating the Disk storage area via the FTL 
controller 

Without further analysis, the foregoing will so fully reveal the gist of the present invention that others can readily 
adapt to various applications without omitting features that, trom the stand point of prk^r art, fairly constitute essential 
characteristics of the generic or specific aspects of the invention and, therefore, such adaptions should and are intended 
3S to be compounded within the meaning and range of equivalents of the following claims. 

REFERENCE NUMERALS 
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Claims 



1, An Internet file access system, wherein one or more Internet files each have a dedicated file address, wherein a 
graphic indicia is provided representing information identifying the file address and wherein an optical reader is 

10 provided to read the indicia, derive the file address and access the corresponding Internet file. 

2, A method of accessing an Internet file having a file address, comprising the steps of representing information 
identifying the file address In a graphic indicia, reading the indicia with an optical reader, deriving the file address 
from the identifying information and accessing the corresponding Internet file. 

IS 

3, A computer network file retrieval system, the Hie having a network address, wherein infomiation identifying the 
network address is represented by graphic indk:ia. and an optical reader is provided to read the indicia, derive the 
file address represented thereby and access the file on the network. 

20 4. A data terminal connectable to. and rerrwte from, the Internet comprising a data input and an internal server for 
creating an Internet site representing the input data and having an Iritemet Protocol address, the terminal further 
comprising a network link cooperating with the server to provide access to the site to users elsewhere on the 
Internet, 

25 5. A data terminal connectable to. and rerrwte from, a data network comprising a data input, means for creating a 
user accessible data file representing the input data and having a network address and a network link arranged 
to receive access requests from users elsewhere on the network and provide access to the file. 

6. A terminal as claimed in claim 5 in which the data network is govemed by a network architecture designed to 
30 optimise cost. 

7. A terminal as claimed in claim 6 in which the network architecture is designed to minimise data traffic over high 
cost communication links. 

35 8. An Internet connective data system comprising a data terminal including an Internet interface, a data processor 
and a reader for reading machine readable indicia, and a printed indicia display wherein the printed tndic;a com- 
prises machine readable encoded Internet related applications, the reader is arranged to read the indicia and the 
data processor is arranged to decode and execute the applications 

40 9 A method of accessing an Internet related application wherein a data terminal is provided including a reader for 
reading machine readable indicia, a data processor and an Internet interface, wherein a plurality of machine read- 
able printed indicia encoding Internet related applications are provided from printed nr^atter. one or more indicia 
are read by the reader, the Internet related application is decoded and executed by the data processor for interface 
as appropriate with the Internet. 

45 

10. An Intemet connecttve data system comprising a data terminal including an Intemet intertace. a data processor 
and a reader for reading machine readable indk:ia. and a printed indicia display wherein the printed indicia com- 
prises machine readable encoded Internet related applications, the reader is arranged to read the indicia and the 
data processor is arranged to decode and execute the applications. 

11. A method of accessing an tntornet related applicatran wherein a data terminal is provided including a reader for 
reading machine readable indicia, a data processor and an Internet interface, wherein a plurality of machine read- 
able printed indicia encoding Intemet related applications are provided from printed matter, one or more indicia 
are read by the reader, the Internet related application is decoded and executed by the data processor for interface 
as appropriate with the Internet. 

12. A "wand- type hand-held optical reader comprising reading means for reading a printed indicia representing data 
and data storage means for storing the data represented by the printed indicia, arranged to read the pnnted indicia 



so 



55 



EP 0 837 406 A2 

associated with a selected product, the reader further having a down-loading port tor down-loading the stored data 
to a client processor to retrieve additional data relating to the product, in which the client processor is linked to a 
computer network and the printed indicia contains a file address corresponding to a network file containing the 
additional information relating to the product. 

5 

13. A data processing system comprising a portable terminal and a terminal mount wherein the mourjl includes a 
terminal interface and processor capability for processing data received from the terminal and the terminal includes 
a user interface, a mount interface and processor capability sufficient only to relay user input to the rrxiunt for 
processing and data from the mount to the user interface. 

TO ; 

14. A system as claimed in claim 11 further comprising a host processor, the nrxjunt including a host interface and 
processor capability for processing data from the host processor for relay to the terminal. 

15. A system as claimed in claim 12 in which the terminal rrvDunt includes cache means tor caching applications down- 
's loaded from the host via the host interface 

16. A system as claimed in claim 1 1 in which the mountAerminal interface comprises a wireless link. 

17. A system as claimed in claim 11 in which the mount includes terminal power supply recharging means, 

20 

18. A system as claimed in claim 11 in which the mount further includes computer peripherals. 

19. A system as claimed in claim 16 in which the computer peripherals comprise one or more of the group of a display, 
printer, a disk drive, a modem. 

2S 

20. A system as claimed in claim 11 in which the mount is arranged to be provided on a vehicle. 

21. A data processing system comprising a stand-alone data terminal, docking means for docking the terminal and a 
host network, the terminal including a user input and docking means interface arranged to relay user input to the 

30 mount and the mount including a terminal interface and a host interface arranged to relay the user input to the 

host, for processing. 

22. A method of relaying data between a portable terminal and a base station comprising the steps of inputting data 
to the terminal, relaying the data to the base station with minimal processing and processing the data at the base 

35 station. 
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